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^f>f-;P) i?;l/3-^A^^DiJ K, ( 1 , 2 ' - i? y =f- Jl i/ »J 

u > ) ( 2 , i ' - >r y y o e y > ) -ex ( -r > 7 s — ji ) y 
3 — «7 a ^ n y f , ( l , 2 ' - -J y f - ;i/ is y u > ) ( 2 , 1 ' 
- -r y y a e y ^ > ) -ex ( 3 - y ;u > 5* — & ) ^/^-^ 
a ^ n y f , ( 1 , 2 * -^yf;k>'ji/» ( 2 , 1 ' - >r v 
y n e y 5* >) - ex ( 3 - i - y a e;u>r > ^ — ;b ) 

A^niJF, ( 1 , 2 * -^^i->'Jl/» ( 2 , 1 * - V 

yney^y) - ex ( 3 - n - >^^;i/) v^^h^^a 

y ^ n y f , ( 1 , 2 ' - 5* y ^ ;u •> y u > ) ( 2 , 1 ' - -r y y 
n tr y 5 s > ) -ex ( 3 - h y y ;u *> y ;i/ y f- ;w >r > 7 — ;u ) 
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JV 3 — tf a ^ o y K, ( 1 , 2 ' - 5> ^ 5=- ;l/ i/ y U > ) ( 2 , 1 * 

- v zf n t° y -r >) - ex (3 - h 'J ;l/->'j;H > f ■=.;!/) 
s? jv 3 - tf a ^ o y k , ( l , 2 ' - ^ ^ ;i/ > y u > ) ( 2 , 
1' - << vzfu tf y t 5 >) - ex ( 3 - 7 i >T f ^;l/) 

3 .=. tf A ^ i? n y K. ( 1 , 2 ' - 5* y ;l/ 5/ U 1/ > ) ( 2 , 1 ' 

- ^ ^ b > ) -ex ( > t 5 — ;i/ ) ^;[/3--)a^^dij K . ( 1 , 
2' -y^^S/'Jl/^) (2, 1' - ^ ^ U > ) - ex ( 3 - ^ 
^;l/-f s?A3-[)Ai>^niJ K, (l, 2' 

-> y u > ) ( 2 , i ' - * * v > ) - e x ( 3 - i - -f a e ;u -r > 

^ =~ ;u ) y ;l/ 3 tf A 2 n y K , ( 1 , 2' -^^f^«>'Jl/» 
(2, 1' -^*-l/>) - ex ( 3 - n - -7^-;U-Y > 7=^,0/) )V 

( 1 , 2 * -?yf^i/iJl/» ( 2 , 1 ' 

- y ^ u > ) -ex (3- Mjyf^->'j;Mf;H>f-^) 5> 
;l/3^n^DiJF, ( 1 , 2 * - "J * =f- Jl >> y U > ) ( 2 , 1 ' 

- / * v > ) - ex (3 - h 'J^f ;I/->'J;K>t-^) v^;i/3- 
tf a s> * n y k , ( i , 2 ' - 7 i ~ ;i/ y u > ) ( 2 , 1 ' - 
y U >) - ex (>f - ^ A-?^ n 'J K , ( 1 , 

2 ' - i? 7 * - ;p 5/ y u > ) ( 2 , 1 ' - y ^ u > ) -ex ( 3 - 

J *f- > 5* — ^ ) ;U 3 .=. A 5? ^ n y K, ( 1 , 2 * - v> 7 x 

- ;u > y u > ) ( 2 , 1 • - ^ f- v > ) -ex ( 3 - i - -f u e 

4 > -7 s ~ jU) ;1/ 3 — tf A ^ a y K , (1, 2' - 7 i — ;U <> 
yu>) (2, 1 * -y^b>) - ex (S-n-'T^yl/'fVT 1 ^ 
;u) ;i/ 3 jr. tf a ^ o y K, ( 1 , 2 ' - *J 7 x. — ji is y u > ) 

(2, 1 ' -^^-U>) - ex (3-h'J^f^->'J;Mf;H> 
f-^) i?;i/3z-)A-^oij F, (1, 2' - ^ > y u 

> ) ( 2 , l ' - ^ u > ) -ex (3-h'J>f;k>'J;K>f 
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-J^n-^A^^D >J K, ( 1 , 2 ' - *J / =*- JV i/ V U > ) 
( 2 , 1 ' - S J * 9- Jl is U 1/ > ) ( 3 - ^ ^ ;U £ n ^ > ^ 5? Ji ~ 
;U ) ( 3 * - ^ f - ;l/ >/ * n ^ > ^ jh j=. ;P ) <^3-^A^^d'J 
K , ( 1 , 2 * --^f^«>iJI/» ( 2 , 1 ' - >f V •/ o t° >J x 
> ) ( 3 - ^ f - ;U * o > ^ 5? x. ^ ;b ) ( 3 ' - ^ ^ Jl i/ 9 a K 
y ? i? jn ^ jl ) *J jl 3 x. ry a i? ? n >J K , ( 1 , 2 ' - 5* > )V is 
'J (2, 1 ' (3-yf-;l/i/^n^>^^Ji^ 

;U ) ( 3 ' - ji *f- )V i/ <7 n ^ > 9 9 J ~ ^ ) ^il/3^-)A-^D'J 
K, (l, 2* - x. * u > ) (2, l' ( 3 - y ;u 

? o ^ > $ *j x. x. ;U ) ( 3 * - ^ ^ ;l/ •> * n ^ > ^ ^ jr. ^ ;U ) ^ 
;^-^A^niJ F, (1, 2' - x. ^ U > ) (2, 1 ' ->fV 
yDt°'Jf» ( 3 - * ;U > 5 n ^ > * V x. =. ;|/ ) (3' - / f- 
;l/ ? O ^ > 9 : J jc - ;l/ ) 3 ji. r) A i? ^ D u K , ( 1 , 2 ' - 

^^U>) (2, 1 ' - ^ ^ 1/ > ) (3-y^;l/v/^o^>^v?j: 

— ;i/ ) ( 3 * - ^ ;i> •> ? o ^ > ^ x. x. ji ) «y;i/3--)A<?^D 
UK, (1, 2* (2, 1' -^V^nt°'Jf» 

( 3 - ^ ;U v- ^ n ^ > ^ ^ x. x, jl, ) ( 3 ' -^f;k>^D^>^ 
*J x. x. J^> *J JV 3 — ^ A 5* ^ D y K. ( 1 , 2' ->fV^ah 6 'Jf 

> ) (2, l ' -^v^ot°'jf» (3-yf;l/->^o^>^^ 
jr. ;p ) ( 3 ' — - ^7A^^ 

n y K , ( 1 , 2 ' -i^yf^i/'JUV) ( 2 , 1 ' - 5? y ^ ;u > 
y b > ) ( 3 , 4 - ^ ^ ;U ^ a ^ > ^ ^ ' — ;l/ ) ( 3 ' , 4 ' 

- t * JV is 5 n ^ y ^ *J x - jV ) ^3i>)A^DiJ K , (1 

, 2 ' - i? / * JV is 'J U > ) ( 2 , 1 ' ->fV^Dt c 'Jf » ( 3 , 
4 - y>f;k>^o^>^^x-;l/) ( 3 ' , 4 ' - if * * JV i/ 9 
o^>^ iJjr.j^yU) ;U 3 jr. A v ^ a 'J K , ( 1 , 2 ' -^^f 
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;k>'Jl/» (2, 1 ' -jc^-u>) (3, 4 - *J J * )V is 2 n ^ 
> ^ i? jl ^ ;u ) ( 3 ' , 4 * -v^^f ;l/->^o^>^^xz;l/) 5? 
;l/3--)Ay^oiJ F, (1, 2 ' - .x f - is > ) (2, 1 * - * * 
b > ) (3, 4-^^^;l/->^n^>^> ; J-^;l/) (3' , 4* - 
is J Jl is ? o K> ? is x. — jl ) ;u 3 =. V A >^ ? o U K , ( 1 , 
2 ' - x. ^- \s > ) (2, 1' ->f y^DtfUf » (3, 4-^y 
^- ;u i/ $ o K > 9 jl — ( 3 ' , 4 ' - 9 J * * is 9 n ^ > 5 
v?x-;V) -?;^-n>^D'J F, (1, 2' (2 
, 1' (3, 4 -^^f ^y^DK>^^i^^) 

( 3 ' , 4 ' - V / *f- )\, is 9 o K> ? is x. x. j\, ) 

o'j k, ( i , 2 ' - ^ ^ u > ) ( 2 , i ' - v ■/ o t° y x > ) 

(3, 4-> ? ^^;U->^n^>^^ai^;L,) (3' , 4' - is * * 
j[, is 2 n ^ > $ 5? J- — ;U ) J>j|/3i>)A^^DiJ K , ( 1 , 2 ' - 
^V^Dt°'Jf» ( 2 , 1 ' -^vyDh°'Jf» ( 3 , 4 - 5> 
* ^ )l is ? u ? i? x. — )V) (3' , 4' - *J t Jl is 9 n ^ > 
^ v> jr. ;l/ ) - n >J K, ( 1 , 2 * - is * * is >J 

U > ) ( 2 , 1 ' -^>f;l/->'Jl/» (3-^f^-5-if;l/ 
5/ * n "<> ^ ; jl — ) (3' - ^ ^ 71/ - 5 ' -ai^;U^^o^> 
^ >> _n j=. ;l/ ) .^n^n^oij F, ( 1 , 2 ' - i? J * Jl< is V 
V Is) ( 2 , 1 ' -y^f^->'Jl/» (3 - - 5-^^/1/ 

is t a ? i? x. — )V) (3* - ^ JU - 5 ' -Ji^-;l/i/^D^> 
-^bn-^A^DiJ F, ( 1 , 2 ' - S J / * JV is 'J 
1/ Is) (2, 1 ' - ^ )\s is U b > ) A-S-'fV^ 
o tf ;!/ is 5 o O ^ 5> J- — ;l/ ) ( 3 ' ->f^-5' — f V ^ n f 
;l/ ? o ^ > ^ v= :r. .=. ^ ) «^ ;i/ n =l V a ^ $ n U H\ ( 1 , 2 ' - 
5? y f - ;i/ -> V u > ) ( 2 , l * - is * ;i/ > u u > ) ( 3 - ^ f - ;u 
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-5-n-7^;l/:>^o^>^^i.rwlO (3' - * + A, - 5 * - 
n - y ^ ;U -> ^ o ^ > ^ x. — ;u ) 5? ;u ^ — £ A v? ^ n y K, (1 
2 * -^^4/->'Jl/» ( 2 , 1 ' -v?>f;l/->'Jl/» ( 3 - 
^f^- 5 -7x^;l/->^n^>^x-;|/) (3' - 5' 

-7x-;k>^D^>^^x-;l.) ^;l/3x^Ai?^u 'J K, (1 
2 ' -•^fikViJl/V) (2,1' -^V^nt 4 'Jf» ( 3 - 
^ ;l/ - 5 - x: ^ ;U ? n ^ > ^ x. xwl/ ) (3' - ^ f- As - 5 * 

- x. ^ ;l/ >> ^ o ^ > ^ x. x\ ;l/ ) - ^Ai?^ □ ij K, ( 1 , 
2 ' -^yf;l/->'Jl/» ( 2 , 1 ' -'f y^ob°'Jf>) ( 3 - 
y^-;U-5-i-^nh°;l/>>^n^>^^jn.^yi/) (3' - ^ Jl 

- 5 * - i -^DtM/->^D^>^^x-;l/) •J^nx^A^^n 
UK, ( 1 , 2 ' - *J * f - ;U -> U Is > ) ( 2 , 1 ' - >f V 7 u e U 
t*>) ( 3 - ^ 5 - n - y^-fris? (3 

- ^ =f- JU - 5 ' - n - Z? As is f u s< > ? x. — A/ ) >? ;U 3 ^ ^ A 
•^d'J K , ( 1 , 2 * -i?^f;k>'J i/» ( 2 , l ' — -f v 
nt°'Jf>) (3 - y ^ ;b - 5 -7x^ik>^ u ^ > ^ x. x. ;U ) 

( 3 ' - ^ ^ ;u - 5 ' - 7 a — ;u is t o x. x. ) v?;i/3x^ 

V^d'J F, ( 1 , 2 ' -i?yf;b->'Jl/» ( 2 , 1 ' - f- 
U > ) (3-^f-;l/-5-JC.f-;Uj/^o'<>^^Ji — ;lO (3* - 
^^;l/-5* -xf ;^>^D'0^^xx A,) ;l — 2* i? ? v 
UK. ( 1 , 2 ' -i?^f^«>'Jl/» ( 2 , 1 ' - x. u > ) 

( 3 - J JU - 5 - i - -? n fc° Jl is ? a O ^ 5? x. — )V ) ( 3 ' - 
J =f- Jl - 5 ' - i - •? o h° ;l/ •> * o ^ > ^ v> jc x. ;U ) ;l/ 3 x A 
* □ U K , ( 1 , 2 ' -'^f;l/->iJl/» ( 2 , 1 ' - x. ^ V 
>) (3-^^;U-5-n-y^;U«>?n^>^^x.xwU) (3' 

- / * Jl> - 5 ' - n - 7 * )\s is ? u O ? if x. ~ >> ;U x. A 
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S J ? a U K , ( 1 , 2 ' - 5? ^ f - Jl is U U > ) ( 2 , 1 * - x. Is 
>) (3->f A/-5-7ii jl i/ ? n K> ? V 3i — JU) ( 3 ' - 
y ^ ;b - 5 ' -7i^;l/->^D^>^^xx;i/) i? ;|/ 3 — A v? ^ 
o U K . ( 1 , 2 * ->^f;l/i/'Jl/» ( 2 , 1 ' - y ^ U > ) 
(3-y^;l/-5-JL^;l/:>?n^>^v>JLx.;l/) (3' 

( 1 , 2 ' - 5* / Jl is U 1/ > ) ( 2 , 1 ' - y 1/ > ) ( 3 - ^ 

f - Jl - 5 - i - "f o h° ;l/ -> ^ 0 K > 9 x. ;l/ ) ( 3 ' - ^ Jl - 

5 ' - i - ~f u t° 71/ * n ^ > 9 i? x. — /I/ ) i? Jlu — £ A ? o y 

K , ( 1 , 2 * ;l/->"J l/» ( 2 , 1 * - ^ U > ) (3 

->f-;L/-5-n-"7'-^>'I/'>^n^>^^JC^7l/) (3' - ^ ^ Jl 

- 5 ' - n - 7 ;l/ •> ? n ^ > ^ ^ jl x. ;p ) jl 3 x. 0 A i? n y 
K , ( 1 , 2 ' -^>f^»>ijl/» ( 2 , 1 ' (3 

- * =f- Jl - 5 - ~7 s. ~ Jl : s >7 u 9 V — Jl~) (3' 

5 ' - 1 x. jl ;l/ i/ i7 n ^ > ^ $ x. — jl ) >? ;l/ 3 x. A i? i? n 'J K , 
(1, 2' - jl =f- U > ) (2, 1 ' - ^ ^ U > ) (3-y^;l/-5 

- i - ^ n b° ;!/ ^ n ^ > ^ ^ x. x. ;l, ) (3' - ^ f - ;l/ - 5 ' - i 

- u \£ jl i/ ? a s< y ? x- — Jl) ¥ jl 3 — «7 A i? i? n y K , (1 
, 2' -jl^U>) (2, 1' - ^ V 7n b° 'J 7* >) 

-5 - i -^ot°^->?D<>^^x-;l/) (3' - / =f- Jl - 5 ' 

- i -7°d t°;^>^o^>^^xx;l/) ;U 3 jx ^ A ^ ^ a y K , 
(1, 2' - * U > ) (2, 1' - ^ ^ U > ) ( 3 - ^ f - 4/ - 5 

- i - -7 u \i Jl is ? y i? x — Jl) (3' -i 

- -f a fc° 71/ * a ^ > 9 "J jl x. ;l/ ) /]/ 3 x. f? A ? n y K , ( 1 , 

2 ' - y ^ i/ > ) ( 2 , 1 ' - >r v rf o h° y t 3 > ) ( 3 - y f - ;u - 

5 - i - "T* n tf ;l/ *> * o ^ > ^ ^ jl — jl ) (3' - * =5- Jl - 5 ' - 
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i - ^Dh°/bi/^o^>^^x-;l/) V jun jr. £ A *J 5 n >J K <tT 
& £ ft & © iCfclt^^/^r-^A^f^VXI^^-^A 
ICIULfc i>©£^f 3 £ i^Tl So t> S ^ £ ft £ fcRg^£ ft 

din 




• • • (in) 



M X « Y r 

ft S«l£&Jilfl; L^o 
±f2-J&5£ (III)tCfe^T. M, X, Y, A 1 , A 2 , qSCfr 

ii±ia— «5£ (i) iHfe*«o r 8 st/R 1 o^«< tfc-o 

-r "teTkmm?-. o©^>fb7KHs. 

TfcU ififcjg^ JURIST {f^n-So 

iiH^WSi Lttt, ^H£fcl~2 0 ©^S^WSA<^tf £ft. ft 

£ & 1 ~ 2 0 0^fnf^tfl*<f If t,ft x jlftfticte. V * * 
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^i^n«« i^si* i~2o <Dm4t7kmmt lt«, n#&*nc(* N 

x^f-;i/g N 7Dt s /i/i, ^+->;i/S N > ? □ 

^ + ;t * f-ji&K go r ;i/ + ;H^, 7x^;H, 7- y 3- 

;H « t* © 7 'J - ;H ; ^ v ;H, 7ic;i.if 

©7;i/ + ^7'J-;H^t" a* 3* tf £ ft & o 
±15— (IIDTit;* ft &M*£^«<fc^ LTli. 

( i , 2 ' - 5> * =f~ i/ y u > ) ( 2 , i • - s j * * )V *> y u > ) 

fc:x (3 - Mjyf;l/->'j;Mf;K>f-;l/) ;l/ n .x -7 A ^ 

n y K\ ( l , 2 * - i>" ^ ;p > y u > ) ( 2 , l ' - *j / * ji i/ 

y U > ) b'x (3-xh^->^;K>f-;l/) ^;U3^-i7A^^ 

n »J K > ( 1 , 2 ' - S? y ^ ;U > y L/ > ) ( 2 , 1 ' - ^ * 

y 1/ > ) t: % X (3 - x h + i/xf/l/^ >r-;l/) v> ;U 3 jx r> a * 

d y h\ ( i , 2 ' - y )V > y i/ > ) ( 2 , 1 ' - *j * * ju > 

y u > ) ex ( 3 - ^ h 4- •> y f - ;i/ << > 7* — ;u ) 

o y h\ ( 1 , 2 ' - y ^ ;u 5/ y u > ) ( 2 , 1 ' - *j y ji «> 

y b > ) ex (3 - y h + ->xf;K >fx;l.) ;U 3 x. «7 a ^ 
n y F\ ( 1 , 2 ' -«^f;k>'JL/» ( 2 , 1 ' - -f V -t* n tf 
y 5* > ) b'x (3- h'J^f ;k>'j;Mf;K>f-;i/) ;u 3 x. 
h-^dij f\ ( 1 , 2 ' - s J / * ju is y u > ) ( 2 , 1 ' - >r 
V7*nt°ijf» ex (3-h'jyf;l/->'J;K>f-;l/) v? ;U n 

— »7 a y n y k x ( 1 , 2 ' - / jv i/ y u > ) ( 2 , 1 * - 
^ f" u > ) ex (3-h'jyf;l/->'j;Mf ;i/-f > ;u) *J )V u 

— «7 a ^ * a y k\ ( 1 , 2 ' - 2; y ;i/ y v > ) ( 2 , 1 ' - 
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t * u y ) b'x (3- h'J>f;k>'j;K>f-;i/) S J ji n — a 
s; ? o U H\ ( 1 , 2 ' -i>7i-Jl/->'Jl/» ( 2 , 1 ' - * 
U > ) (3- h'J^f/l/i/'J^^f/KVf^/l/) 

A-^DiJKs ( 1 , 2 ' -i?7x-/l/i/'J U» ( 2 , 1 ' - * 

u >) fx ( 3 - N 'J J ^;l/-> U >W >-r — ;lO ^ ;i/ □ ^ ■) A y 
^§ ft £ t>©-eM:tti.*o 

(B) J&#©? (B - 1 ) LTIi, Jifg (A) 

&®)'V&titf, tiototfc^ffit'l<5^\ #;©— fiSxS (iv) , 

(V) 

( CL 1 - R 30 3 k + ) . ( CZ) " ) „ • • • (IV) 

( CL 2 ] k + ) . ( CZ3 " ) b • • • (V) 

( fz. ft L . L 2 « M 2 x R 3 1 R 3 2 M 3 . R s 3 3 CXIiR 34 M 3 T? $> 

%o ) 

C (IV) , (V) 5£*. L 1 fcUH'xft*. CZ) - 
r y cz 1 3 - sot cz 2 ) - . ::t cz 1 ) - tilli©! 

^TE&lcifeS^Lrt: 7^* CM 1 G 1 G 2 • • • G ' ) ~ 

(d m i amm&mwi s ~~ i s^tc^. 0* t < 

mi 3-1 5^5n^^^-To G 1 -G' ti^n^tiTK^M 1 ?. /N o 

^f>I?, #tfH£fc i~20 ©T;u + ;i/S, mmm 2 ~ 4 0 © ^t;u 

^/1/7US, ^||[1~2 O07^^>>I, 6 — 20© 

T V - JIM, ^»6-2 0<D7'J-4/t+v/i, ^1^7-4 0 
©7/1/ + /I/7U-/H, ^117-4 0©7 l J-;l/7/^;H, 

1 ~ 2 OOad ^>«jftft-fk***, 1~2 0 © T -> ;U 
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**->g, fl^ ^o-r KS, Xte^ifc 2 ~ 2 0 ®^T-nM^# 
to ) , CZ 2 ] " fcU i?8?lt£^©^cD*fifc (p K a) *<- 1 

R 3 0 7K ^ H ^ , mm$k 1 ~ 2 0O7/P + /H, ^5^6-2 0 CD 

7'J-/H, r;u^;i/T u -/HXttT'J -;i/T ;i/*;u^£^ 

^jc^^S, ^>f^iHXIi7/^l/-/H> R 33 te^lfcl 
~2 0O7/H;H, 7'J-/H, T/^/l/T'J-iUXIiT'J- 
;l/7/l/ + /H^^to R H lifh77x^;^;l/7^ 'J>, y ? n 
i>T~ >^©*3St£i2&^£^ <T- 0 kf* CL 1 -R 30 ) , CL 2 ] 
<D4 * >ffi$k-C 1 — 3 OSggfc. a (i 1 £*±©$£|fc N b= (kx a ) 
-e&£ 0 M 2 te. 1 1~1 3. 1 7^5c^£# 

m 3 it, mwwmm i ~ i 2^5c^^^-r 0 3 

S^7x— ;I/T^>, N, N-J?>f^7i'jy, h'J^f;l/7;>, 
h* 'J xf ;|/7 ; > , h'J-n-7*f/l/7; >, ^ 3~ V> Z7 ^ — )VT 

x > , t° y ^ > , p-yot-N, n - s> y ;i/ r — y > , p - — 

ho-N, N - 5> ^ ;l/ T — y > K g <D T I > M » h'Jxf/P^x 
X"7^ f-h^t K o ^ ^ :7 ^ > ft © * J. - ^ , ^ £ 
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<h*£Dx. K ij ;l^f,£ ir£^tf & £ i^Ti & 0 

R a, oil$^Ji L T 7k ^ , y^^m, if JH, 
h y ^ £ £ i % ^ R 3 \ R 3 2 © m##J iLTIi> 

>> ^ n^>^i?x-;H, K> 9 / f- )V i/ 9 n ^ > $ ^ x. x. ;l/ M tZ 
£ ^ItfSCi^t^o R 33 ©J|ft0y <x LT tt x 7xx;bg, p 
- h y , p - y h + •> "7 x xi ft: If £ Z t i)< T? § . 

r u y * y ;kc ar s c & c * fc^ m 2 ©^#0>j 

HTI^ Li, Na, K, A g , C u , Br, I, Is 

tf§C t^-elx M 3 © m##J £ L T . M n , Fe, Co, Ni, 

CZ 1 ] " > ~ttlt>^> CM 1 G 1 G 2 • • • G f ] {c & I 
T, M 1 Olft^JiLtliB, A 1 , Si, P, As, Sbtt£\ 

KliB&^AU<f If^tlSo 2 tz^ G 1 , G 2 ~ G f ©J| 
fcmtLTte, ^7/l/ + ^7;;iHOyf;l.7;;S, ^x. 
fil/7;;ltti\ 7/l/n + v/IiL< (i7 'J - ^t+->SHT 
> b*->g, x-h + i/S, n-:7*h*:>g, 7 x^ ^ 
{k7KiliLtyf;H, x^;l/g, n-7ob°;H, V7nb° 
/H, n-7f;l/S, Yv7f ;H, n-t^f^I, n-x-O 
>>;H, 7i-;H, p - h U ;H, <>^;i^S, 4-t-7 , f;i/ 
7x^;H, 3, 5 -^yf;i/7x-;H^i\ ^D>f>if it 

p -7^tD7xi;H, 3, 5 -^7;l/tD7x-;H, ^ > ^ 
^on7x^;l/S, 3, 4, 5 - h 'J 7;l/to7 xx;H, 
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7;btn7iz;|/S, 3, 5-tfX ( F 'J 7il//T o^fjl/) 7 x. ~ 
;!/£, k'x (FUf;^>"J;l/) ^ ;H fx £\ fi y ^ o >f KS 

^/l, ^7x-^7;l/->>I, 5? > ^ n ^ 4- is JlT > ^- * 

x^y FiTOli7l/>xf7 KR&tf;l/>r x»offi^fcti-o* 
CZ 2 ) - ©m^^Ji LTIih'J 7Wd^ ^ >x;i/* >^ 
T — * > (CF S S0 3 ) K'x (h'j7;l/tn^>x;l/^- 
;u ) y * ;i/ t — * > , tr x ( h y -7 ;u ;* o / 9 > x n, * ~ ;u ) o 
V jit ex (MJ7;i/tD^>x;^^;l/) 7; F, ffi 

ill7-t> (CIO. ) - , h'J7 ;^D^i7^t > ( C F s 
COi ) ' , / \ + U-7;L'tn7>f t>7-t > (SbFs ) " , 
!7 ^ ;* o X ;U * > & T — 5f > (FS0 3 ) " , ?nnx;l/*>^T 
— ^ > (C 1 SO, ) " , 7 Jl* n X Jls* — * >/ 5 - 7 y 

itr > f - 1 > (FSO3 / sbF 5 ) - , ^;u^ax;i/^>^r^ 

^" >/ 5 - 7 . y fbafcfSt (FSO, /AsFs ) ' , h'J7 Jlyt □ J 
^ ^X^* 5 - 7 v itT > (CFs SO, /SbF s 

d © J; -5 ttUfE (A) f£fi(om&&m4tex® tRJ&LTJ * 
<D$£WZfc$L-fZ>-( * >tSMfc^4fcu -r^jb-S ( B - 1 ) fcftit&m 
(DMfom t LXii^ f H7 ;H§& h >jxf /l/jy^- 
t- h ^ T7 i — ;Hi h U - n- 7f ^7> ; e-9A, 7- h?7x^ 

7>€-7A, f F77xr.;Hty f ^ (h 'J -n-7f y 
>*-7A, fh7 7x-;Hi^>^;KF , J-n-7'f^) y 
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> =e — 7 A , J- V ^ 7 ^ — JVffl® if J JU i> 7 — Jl T > — 7 2* > 

7 ^—Jimm b *) * ^ JIT ~V —V r h77 i~7H3$> f-As 
t° U — u A , f h77x-;Hi^>^;l/b 0 'J v?^7A, 
■7 i — ;H8i? y f ;l/ (2 - '>r; t°'J v'-^A) , rhHx 

> ^ 7 ;i/ ^- n 7 * ^ ;l/ ) IthVxfA/T^t-fA, f H+x 

-r h ^ ^ X — ;U) ilh'j7x-^7>t- 

A , fF7+X (O ? 7 Jl* u 7 * — A) h 5 - n - Zf 

f ^TVt- 7 u, t h 7 ^ x (^>^"7;U^-n7i — SH^t- 

>^7;l/^n^i — ;u ) l|y f ;k^7 x^;l/7>t - ^ A , t- h 
5 ^x (^>^^^^-n7i— ;U) !Sh'j7x-;v (^^-/lO T 
^-H, Th?** (^>^7;btn7x-;l/) 1!$^ ^l/T 
— 'J — ^ a , f H + x ( ^ > ^ ^ ;u ^- o 7 i — ;l/ ) li-^y 
T — U — ^ A , fF7*x > * 7 o ^ i — ;b) $8^ h'J> 
;U T — U — A , b ^ 4^ x (A?^7^tD7x-A) $8^7 
t? U v* — ^ A, t h 7 t x (^>^^;i/^-n^i^;i/) m Wt-^ 
>i?A,ifyi? — 7J*, t- b ^ * x (^>^7;u^-o^i^;u) $8^ 
* tf-As ( 2 - fT y \? V i? ~7 J*) , fh7+x C< > * 7 n 
7 iL—JV) Mf&^yV A (2 — is T J h°U - "7 A ) , x h ^ * X 
(O^^yU^-a^i — ( 4 - T 7 h° U ^ — r> 

A) , T^h^+x (^>^^;l/^-o-7i^;u) I8h "J7x-^jix 
x * A , fFHx Ct'x (3, 5 - V? h 'J 7;^d^ 

7x^;l/] f ^7 - U A, 7- h77x^iH|7xO 
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t- h77x-;H|?f h77i-;l/^;l/7>f U > v > 77 > , 7- h 5 

(^>^7;l/to7*-;P) It (1, 1 ' ;l/7xnt- 
^A) , 7 b 7 + x (^>^7;l/tn7x-^) Mffcr ts * =*• )17 
iO-t^^A, fH + x > ^ 7 Jl* n 7 ^ — jl) $8^^ f- 
h -5 * x > ^ 7 n -7 x ~;l/) 58§& h U fh7 + x 

(^>^7;l/^D7x-;l/) f$ Wt U •> a , ^h^^x 
;l/tD7x~;l/) lit h 'J 7A, 7 h ^ ^ x (^>^^;u^-o7 
^ — ;U) lift77x-^^^7^ 'J V7>^f>, 7- h ^ 7 

(B-l) li-lffl^TU<^ ^ ^-S^±^|a^-^^^Tffl 
— ( B - 2 ) j&#©t;w ^y+1t><tLT(i. — /&5£ (VI) 



\ 

2 %/ 



A 1 - O 



A 1 

I 

R 23 



- O 



A 1 



w - 2 



/ 
\ 



R 



R 



2 3 



2 3 



(VI) 



(5£4>. R 2S te&tmm.i ~ 2 0 . £ L < 1 ~ 1 2 07;l/ + ;H, 
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fi$n«itt7^ s j (vii) 



-e a i - o 

i 

R 23 



(VII) 



So ) 

(Dr h57;i/ + ;^7;u^ / ^ if > ic h 'J7^ + 

;bT7U = A , £ &te7K*SJS 

(B - 3 ) j&ft<D>v-( xifcico^Tti^icfiJEStett < . W*Mfc£- 



4 5 



WO 01/25300 PCT/JP00/06943 

X (2, 6-i?-t-7?-J\,-4-jt?-)l-73Lj*-~/') T - V 
3- (1, l-b'-2-^7h^-» 7;l/U")Ayf^/i 

h * i/^y* i/ *7 A fx r;u = — ^ .Mb£-48J £ L T(ii?4bT;i/ 

U 7 yl/W*, h'JX (^>^7;^D7i^^) 11, h'Jx 

C 3 , 5 - tfx ( h y -7 D/f;i/) 7x-;H 5WS, h U x 
C ( 4 - 7 JV* n ^ 7 x r-AO h'J> * V U 

h U - n - y l-JimM, h V X ( 7 foUr n ^ 588 
m, h »J x «>^7;^Dxf ji/) if, Mix (;t7;^D 
588f£, h>Jx(2, 4, 6 - h 'j7;i/tD7x^;i.) II, 

h y x ( 3 , 5 - mm, h y x c 3 , 5 - ex ( h y 

7 Ji* n ^ 588H, tfx (^>^7;^n7x^;P) 

7 /l/;* n 5? "7 i ~;u:7 )]/* nffljfc, ex > ^ 7 n "7 

^ooH, ^ f ;l/7 uMM, ^xf;i/7^ta 
588 S , ^-n-^^-A^^^c^S, ^>^"7;l/^-n7x — ;l, i? 7 
yl/^-ogn, 7i-;l/^7;l/tDif , ^ 7 ji* o 7 x — JV i? 
^anH, y ^ )V *J 7 ^- ;u >> ? ;b ;t n 588 S , n- 

MIS (A) (B - 3) j&*«J&#£ ©^fflSij^fcU * A 

ifc-C\$f£L<telO : 1 ~ 1 : 20 0 0. £*0fttiL<U5 : 1 
~ 1 : 1 0 0 0 > $ & £ L < (i 2 : 1 — 1 : 5 0 0 (DlEffl^S 
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(B-l), (B-2), ( B — 3 ) tl k**m%k£ tzter.m£X±m 

(a) f&m$L2tt (b) temf&fttcommm&i*. cb) f&m&ft 
ttx <b - i > it^mzm^tzm^iza.^ ^ ;ujtr-$? £ l < & 

10 : 1 — 1 : 1 0 0 > cfc«9#£L<ii2 : 1-1 : 1 0 <D fg ffl # 

j&g^ x h < K <o . ^ffl^-e^^o * tz ( b - 2 ) ik&wzm 

^tz^^K fi> *=JlitT?ft * L < 1 : 1 — 1 : lOOOOOOx 
«fc«9S?*L<til : 10-1 : 10000 ©fSH^Mt 11^ C <D 

mm^M^-t zm&izmtiLmm# v -?-&tz*) commix b &m < 

ft <0 . Hffl^J^^^o £ ( B ) 1 1 T« ( b - 1 ) , 

(B-2) , (B-3) ^#54^^(i-MJ^±ffi^^t?-ti:Tffl^ 

(B) $LftKlmx.T (C) ^^iLTtar^i-^Ajb^ft^ffl 

CCT*. (C) ^^©fS7^; Aft^lli!: Ltl^ — 
(VIII) 

R 8 6 t A 1 J 3 - v • • • (VIII) 

C5£*> r 86 te#t5g!fc i-io <DTJU*jum. j itfcmm?. mm 

£fc 1 — 2 0 ©T;l/3 ^ *>g> 6 — 2 0 07!) n 

yvJI^^^t. v (i l - 3 

H-ifB-^S; (VIII) ft* it&WjcDMftmt Uti, m; y 

f ;P7;K h >J x. ^ ;i/ r Ji I — r> A , h«HV7Dtf;i/7 

^Ul)A, h H V7f/l/7;H^')A, *J t * Jl T )V I — t> A 



4 7 



WO 01/25300 PCT/JPOO/06943 

^ o y K , s j jl f- ji 7 jv * — *7 a ^ d >; k , >f ;i/7;K-^A-^ 

^ n y K , xfjl.7;K-H^D'J F , v= ^ f - ^ T Jl I — V A 

— A t K'J K, i*-;UT;l/$—">A-fex**ny K^*<^ if £ ft 

^ o 

*^B^©^it^*{C*5^T(i. ±^t/c (A) (B) J&ft 

Rtf (C) J&#£ffi^T^<f &M£*t oWb-el* £o 

^Ttt. (A) S^Ht (A' ) (A" ) fi£#£JB^£C 

iff^L^o ^flt&tel*. (A) fcftiz^ (B) 

©fr±^. tdSiif* & (B) *£fflfij£r©<g^# £\ ttnxho 
{&miz$h%kft'C$>Z> 0 £ti, ZZK, (A) fig^i (B-2) fcft 
&mi&Z&Z>mKJ:<0 . ±I22fr HI |S]_t2frm 4> H. £ ft 

So £ ^fig^SKi, ii^- 2 0 <C~ 2 0 0 °C. fiP £ L < 

- 1 0 °C~ 1 5 0 °C. J: D £f £ L < ti. 0 °C ~~ 8 0 °C X & S 0 

#^^>fb7KS> «i^ffl^5f^-e§5o z ft ^©^-e^fcfr £ t 

Bute (a) M^^5j<t (o f&mj&&t<Dmmn&i*. ^ejiitx- 

0 £ L < 1 : 1 ~ 1 : 100 00. £lQlfr£L<l±l : 5 ~ 1 : 
2 0 0 0. £ t> tc £ L < & 1 : 1 Oftiai : 1 0 0 0 © $B 
MH^o M (C) ttttEj£#£ffl^5 c <h ic J; «9 . 
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-tf /*4t&tai><mVtltettZ t t fete. 1^^4>};^ii:^SU 

iii^fifti LTti. ^^^{cti. S i O 2 , A 1 2 O 3 , 
MgO, Zr0 2 , Ti0 2 , F e 2 O s , B 2 O 3 , C a O , 
ZnO, BaO, Th0 2 -^dtlt>O . fij *> >J * 7 ^ ; 

:n;©4it'i^ # s i o 2 , a i 2 o 3 ^ffn^o ttfcx ± 

— :£\ ±IB£i^©S#i Lt, Mg C 1 j , Mg (OC 2 H 5 ) 2 
11-20 ©7/^/H, £t^$C 1 ~ 2 0 ©7^3 4- ^IXti^i 

6 ~~ 2 o©T'J x 1 ti/N o y ^jgf^xii^fgiS: l ~ 2 o 

<DT )\<* )Vm*7nL^ x fi 0 ~ 2 ^ y ti 0 - 2 t ^ x + y = 

2T?afeSo ^R'^tf^X 1 tt^n^nP — Tf t> J: < ^ J^iltCo 

£ fc. WtiS^i Ltlix jJ? U X b > , X U > - *J K — ;K 
^yjc^-u>, tfV7a\?lsy, IH^'JXf 1/ 
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*HB§(^J^Ti ^ Z>tlZ>UWt LTii. M g C 1 2 , MgCl 
(OC 2 H 5 ) , Mg (OC 2 H 5 ) 2 , S i O 2 , Al 2 0 a tZ £ 

1 — 3 0 0 m. 0 3 L< \t 10 — 200// m. =fc 
<9 $? £ L < 2 0 — 1 0 0 //mt^5o 

<li 5 0 - 5 0 0 m ! / g^ mH^miZMft 0 . 1 - 5 c m 3 / g . 
ff^ L< (iO. 3-3 cm 8 / gt^^o 

£3 ( 5* + - + & • 7 • • 7 ^ 'J ^7 > • y ;l/ • Vit^ji 
, 1601, £309^-^(198350 #M) o 

$ &ic, ±Efi«:*<«R*K^«D©#^tt. iilit 15 0-1000 
°C. ff* L< Ii 2 0 0-8 0 0 °C-e^i&LTffl^3 £ i*<M* L^o 

fcfei«j£#04>tt < t &—«£B5f2Jfi#K: (A) 
ttl^Stf ( B ) l*ffcj£#©4>tt < t £ L < « (A) 

»e(*»c N (a) (b) tfc-^-^a^^ 

^5^i:o^TK, tite (A) 

(B) j£#©4>tt < t fe-JiS^t^l^tS^^ <DfB&£ 

7Stt^I^-e (A) ( b ) $Lft<o>ptz < <fc 

(Djfifti (A) ^SCJf/Xli (B) ^ifir 
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(D (A) J&^Xte (B) j£#£?B#;lcfB&£ -fr*:©^. (B) 
Xtt (A) ^il^t^^, © (A) f&ftt (B) ^iOg 
ftbSKtl^Sftil^tS^S, ® (A) J&ftt (B) 

tt*>. ±12(3). ®&tf®©SJElC:fcl*-t\ (O ^Ofl7^ 

*»i9»ij3^Ttt. is (a) , (b) , (o &mmts& 

1 — 1 0 0 0kHz Oiffe^ $?2L<telO~5 0 0kHz 

*»"»*C*5^Ttt^ (A) ^RC; (B) J5fc#©4>ft < £ 

$*«:i*<Tl«o #J>Ltf (A) filt^RCJf (B) j£#©4>tt < £ 
h-^jt mWt £ ^fc^gjcfc t) Huf2 (C) JSfc#©W«r;i/ =. ^ 
Alt^^l^/U xf-l/>tt^O^U7^f > ^litflE — 2 M P a ( g 
auge) ]!JQ^T> - 2 0-2 0 0 ttl^~2 ttRflSft^llft^ 

*HSI8»c*5^T«x (B - 1 ) ^ififti©«fflll^li> ff» 
JtT$?£L<(*l : 5-1 : 10000. J: ^ 3 L < 1 : 10 
- 1:5 0 0 t-f&CD&m* L < . (B - 2 ) ^iS#i©^i 
iij^ii. mmit-eftt L < « 1 : 0. 5- 1 : 1 000. iDfft L 
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< 1 : 1 - 1 : 5 0 tt5©*<St LUo ( B ) £ L TZlS 
P;±4S^LTffll^»^l^ # (B) ^ififtiOifflffl^ 
KSJt-e_bf5f5BBrt»c*-5 C £j&<M£ L^o (A) fiE^tg 

ftt <Dmmm&iz. KfiJt-e. ffiKiii : 5-1 : 10000, 

J: t> L < (3 1 : 10- 1 : 500 L 

( B ) C ( B - 1 ) J&#Xte ( B - 2 ) J&#) £}fi#<h ©4£ 

ffit^fiTts:^^^ c© J: 9 tc LTtSS^ ft*:*f£BJ3 
©fi^ffiM^C^^fimti. att 2- 2 0 0 //m, l?IL<lil 0 
— 1 5 0 urn. gflcfft L < 1$ 2 0 — 1 0 0 // mT'& «9 > Jt^®«t 
ti s i§ IfT 2 0-1 0 00m 2 / g . $?£L<&5 0~5 0 0m 2 / 

-S C tK 2 0 0 /im^Ii5 £ + ©ffi^cHi^^^^-r 

5:i*<*«o JtS®**<2 Om 2 /g*ffiT«&Z <!: S & <g T "f 

Ka^^ looom'/g « tmetftommmtfteT 

i~ Z> Z ttf&Zo £tz. *mBA<Dt&miZiS^T. 1 0 0 g *© 

m&&m&iz. migo. o 5 — 1 0 g > #tco. 1 — 2 g-e&z z t& 

/Xte££fl£fc4 - 2 0©a-^-U^^r > t&&n&£'& Z Z. kiz 
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mvtm&te, mmn&&, mmn&mu i-o^fno^s?- 

ffll^tUl^ X7'J-I^S, £ L^o 

l^^ftCo^tli, l^fi^tiif - 1 0 0 - 2 5 0 t,!ift 
t < « - 5 0 — 2 0 0 t . cfc«50*L<«O — 1 3 0 t: <£> £ o * 

(*;l/it) L < ti 1 ~ 1 0 8 . 1 0 0 ~ 1 0 8 £tt 

& C ti)<&£ L ^ 0 £ £>tc. fi<&B# Be 5 #~ 1 0 KfS 

JE^te^S L < telitff- 2 0MPa (gauge) £ L < 
li?£flE~ lOMPa (gauge) T'* -So 

^i:ffll^tU7^ > o ^ T (i# {c $4 Rg < . bu 12 M L tz 
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* fc^ fii^fiUli, JUS - 2 0 — 2 0 0 °C. L < (i 
-1 0-1 3 Ot, J;t)0^L<(iO~8 Ott^o 

&i4t7km, t77-/j;i^|i^:t^ti5o ft £ © t£ T # 

fil^lCfe^tli, ^#m^^^^I©@®3te^ U) (13 5 
ft 'J > * T- fiij ^ ) *< 0 . 2f->U v hJU/sWL±. # fC 0 . 5 

7 s u * ^ g ki±, mmtp<Dm&&mf&ft i s u & k 
*t -r s fii^^oi^ i~i o o o og, lo — ioo 

[3] t°u>%kmmmf&®i 

en . mtz-fv t° u >mnn&ft [a] x^iufH^n t°b>^it 
[a- ] Kmi&m*mim lxu ^mmm^mr^ z> 0 
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;U t: h -Jim L < te^ n V > g££|$#&Jgit . &8S»*a : ?. 

U U -7 ^ > > ^ y k*x ;i/ > ? o ^\ * -9- > x t^'J h'-;l/->^DO 
^ > m <D t: ^ Jl > ? u T ;U # > . 2/>&*?9 l f-v9#VX*- 

LTfcU $Iit7^ = ^<7 Aig N p-t - ^f-;U^m# 
f£ T ;U ^ — ^ A N T h° > Wt + h U ■? A N ^ >f 7 ^ * # ;U > 

y * a x tr o - ji ti ju # > m ± v y ^Af^'fi/bti^o 

'Jf>V^t'h-;k 1 , 3:2, 4 - tT X ( o - 3 , 4 - ! J J 
M>i?"Jr» V;H:^-;K 1 , 3 : 2 , 4-t'X ( o - 2 , 
4 - 5* jt * JU K> "J y -5* > ) V Jl t* h - 71/ ^ 1 , 3 : 2 , 4 - If X 
( o - 4 - x * ;U ^ > y ^ > ) y/Hf h-^, l , 3 : 2 , 4 - 
t:"X ( o - 4 - {7 o o O V y 7* > ) 7 71/ tf h - ;U » 1 , 3 : 2 , 

4 - y f>v;bt' h &ns<> 

fcU ffB^afls (go oy;i/t-;i/MD^y^t-^MD-R (Eg 

X ^ ;UK M 1 6 0 0. >^ 'JX^l/KMl 5 0 0 ^ /* ^ > ^ y 

X 9 ;u K M 1 3 0 0 ( ft & £ ) ^ *<3* if h> ft £ e 
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PCT/JPOO/06943 



iMtfi Ltlix ^;u^s ?b-s W#s txKxk # 

r;i/5 y 757 x wn±s snt^^ m4t-??*'><y m 

ttt A, Fd7^k As >I* 

* y * As «»^<y •> As ffiS5m^^'>^ As SMfc* y 7?ym& 

* w & n * „ 

-y Kf^fifbti-5o 

t> -a- T ^ T t> J: o e 

*I^Bj©^o h°U >^»IBffi^4»t LTtes Stit*!l£: LTTIB — 

Bg &a i& ® it £ g isj «■ <D ffl i c jg -e & £ o 



(OH) ■ M--0 




n 
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R^RtfR^tt^neft***^ mmmi-i 207/^iH, 

-> ? o r + 7'J-/HXtt77/l/ + /H^ito MK7/1/ 

i)<T JVti »J ±I^IX«SI&0 iin(ilXli2^^L^ n tf< 1 © 
<t £ m 1 £ ^ n^2©<htmtiO£^L. M T ;U ^ — ^ A CD £ 
£ m 1 £ . nii2^^to ) 

U >i?^M^©m^^J£ LT(i. 7f*X^NA - 1 1 ^ 
7r*X^NA-2 1 (te*^kt*S:^tt (HO ) # # £> ft * o 

xy^&jck^tu <»r©«ftt*<ifii_h-#* £ ©-e$? £ 

L^o it^SiJi LTlufB© f JO 'J U ^> y;l/tT h - JU 

rtTWUkj^^ y ■?-&m&fXizmix& : )fcmim mmm Ltz *>©-?& 
^tui^o Eft M ic ir Tffl ^ £ n^&a^nmi lt«. mule* 
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[1] . lute^o h° U [a] XtiMte^n t°U >^#t 

M^ft [ a * ] Cj^Ltl Opp mKl±X»& 0 ^ L < tt 1 0 ~ 

1 0 0 0 0 ppm©ISlf*^ Klil 0 ~ 5 0 0 Op 

pm©$gffl-e£>*). $^i:JflL<(il 0 ~ 2 5 0 0 p p m T & £ o 

i o p p m*ss-e«j5g^tt £>n-r\ — nooop 

pm^S^Si^gJnLttff^ L ^ ft* Ltt^ d i^^-So 

[4] J&^# 

*§£BJ!©J3cJ&#W:h fjfBO^n t° U y&m&ft [1] „ fjf2^o 
b°b>^^S^# [a] . IfifB-/o U >^*£^# [a - ] x tt 
lutein fcf L/ >3fc«j|&|Bj£ttl C3] LTi ft. Z> tiLfcWX' & 

*^BJ©^|$(^ jjftfftt #^0 

(§1 -o 5io T t>5ticmz&M) *<ss < , ifcKtt*<* *fiPS5|i& 
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wmitti < „ mn. ffim&m. 5 0 °c~ 3 0 or. iist 6 0 vzi 

£tz^ 7 4 /l/AliI#LTU < Lfc < iUl\ M#"T 3 
2f4M#^$?*L^ 0 2 Uli, TIE© J; -9 

CD h^^B#Ogg^^^ 

ffi^WumB 0 — 2 0 O^x ^;l/n - 5 0 V KIT 
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[1] . lufB^n tf U >#&S^# [a] X tt WiH^ n t° 1/ > 
£ ©ffi te« ft iln#t*^^c 

(^io^l) ®{£T^4>tt<. 2^K^o KlOJ:^^ 
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( 1 ) [ ] ©fflUS 

(ttO i^^OVMR - 0 5 3 ffl@ttttJ*tf&JBl.^ f h 7 'J > 
SSI** 1 3 5 ti:*^T«S Ltzo 
( 2 ) * K#*^ h U T y K^^RCfSHTif A^*©S!l^ 

y v Vftm (mmmm#^) > MJ 7 7 K^$R^7t = ^ > * * 
K#2£ (r r r r #^) li. • If > ^ U (A. Zambe 1 1 

i ) ^ =fc *9 TMacromolecules, J5_, 925 (19 

7 3 ) j x-mm^titz^mKmrnL, "cmmm.&mx^? v jv<d 

K#fe"Z?©> V^^SCf^ -tr = b 'J T y (mm, 

rr,mr)^^fe/Co (m - 2 , 1). (r-2, 1 ) RCf ( 1 , 
3) Grass i £>©fBHr ( Macromolucules, 21, p . 617 
( 1988) ) SO'B u s i c o £>©fRi§ (Macromolucules, 27, 
p . 7538 (1994) ) Clo'l^t n C - NMRX^^ h;U©b°-?© 

(m-2, 1) te> 

17. 2 p pra#)5l:in^Pa, r threo K MM i~ £ hf - * © » 
#3fe£©Jt£:y y- 2 , ljfAtfl (%) HtltULfco (r 
-2, 1) fcU ^^^S^^tc*5^^St^^^tcM-r S 
15. Oppmjffilcin^Pa, 7 threo KfoMir £ b° - ? ©^ 
#£m©it£5-fcr = - 2 , 1 Jf A^W*** (%) i LTltU Ltzo 
(1, 3) >^JR«i«tc*>es«t^36«»w«-rs 
3 1. 0 p pm#j5(cin^T^, r + {-if JSt" £ t°- * ©»#& 
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m<Dit& i , 3 wA^mm (%) t uiai ^ v - 2 , 

i#Ax ^-b*-2, 1 if ax tii, 3 m Aicmmz ns^§ t°- 

(m - 2 , 1 ) . ( r - 2 , 1 ) X ti ( 1 , 3 ) (i 0 

: B**^ dm SJNM-EX4 0 Oi"C — NMRSI 

Zg^ : 2 2 0 m g / ; 'J "J -y 

: 1 , 2, 4 - h U ^ d o<>4f> tl^y-if >® 9 0 : 

1 0 (^*Jt) 

: 1 3 Ot: 

/n° ;P X $1 : 4 5 ° 

: 1 0 0 0 00 
(3) *i^*onty?-|fcot|i 
B^lf ttl© J NM-EX4 0 0 1NMRlI^ffll\ KIT (D 

3**4* & :220m g/NMR§| 3 m 1 
NMR« : 1. 2.4-h U * o o < > -tf > / -fe? > -d6(90/10 vol 
X) 

zS'J^2SS : 1 3 0 °C 

/N e ;l/X(ii : 4 5 ° 

/n°;U XI t) & t B#P H ^ : 1 0 fcl> 
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mnmm a o o o e 

^ TpC o 



III ai^-lx>-^Dt°L/ >±fcfi£-ft:© 13 C - 
NMRX^^ h ;l/ {C & # Z & is 7 j- )\, <o 

mm 







K 

1 


m m 


CD 


45 1 ~ 


47. 


3 


p p p 

XT X XT 


s 

o 


UL CX 












P P P 

XXX 


Q 


f~f rt 












p p p 

XXX 


T 

X 


ft f 




(3) 


38. 0 






S a 7 










37. 5 






Sad 








© 


36. 0 






P P P 


s 


a 0 






36. 0 






P P P 


T 


a 0 




(B> 


34. 9 






E P P 


P 


E P 


S a 0 




34. 6 






E P P 


P 


E P 


S a 0 




34. 1 






E P P 


T 


7 7 




(0 


33. 7 






E E P P 




T 7 8 






33. 3 






E P E 


T 


8 8 






31. 6 






P P P 


T 


0 7 




0) 


31. 4 






E P P 


T 


0 7 






31. 0 






P P E 


T 


0 6 






30. 7 






P P P 


S 


a 0 






30. 5 






P E E E 




S 7 8 






30. 0 






E E E 


S 


8 8 






29. 0 






P P P 


T 


0 0 




© 


27. 3 






PEE 


S 


0 8 




© 


24. 6 






PEP 


S 


a 0 




© 


21. 3~ 


22. 


7 


P 0 0 








© 


20. 6~ 


21. 3 


P 0 0 










19. 8~ 


20. 6 


P 0 0 










17. 6 






P a 0 










17. 2 






Par 









ft) Elixf i/>ffi^^t 



^m-SfcrpCD x.^ V >#&<D^W* <a( * Jl % ) ) (* . 1S C- 
NMRt"II^L/:X^^ h Jl K «fc «9 TfS ( 1 ) 5£ ic J: D ^ 36 tz 0 
a=E/SxlOO--- (1) 
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S = I EPE + I PPE + I EEE + I PPP + I PEE + I PEP 

E = I EEE + 2/3( I PEE + I EPE ) +1/3(1 PPE + I PEP ) 

-e & (9 > £ fz 

I EPE = I (12) 

I ppe = I (15)+ I (11)+ ( I (14)- I (ll))/2 + I (10) 
I eee = I (18)/2+ I (17)/4 

I ppp = I (19)+ ( I (6) +1 (7))/2+ I (3) +1 (13)+ I (11) 

+ ( I (14)- I (ll))/2 
I PEE = I (20) 

I pep = ( I (8) + I (9) - 2 x I (ll))/4 + I (21) 
"C £> & o 

Tie (2) t)jtnetft<D3LftMm&mM (p( 

%) ) i Ll> PPP mm<DT^ V* 9 b 3 << T y K#Sp& 

P = I m/ I x 1 0 0 • • • ( 2 ) 
ImStfllUtlftlx 
I m = I (22) 

I = I (22)+ I (23)+ I (24)- { ( I (8) +1 (9))/2+ I (10) 
+ 3/2 x I (11)+ I (12)+ I (13)+ I (15)} 

-e&So i (D . i (2) • • • mi* ->^>^®x © • • 

(4) ft^mftlfi (Mw/Mn) ©$J/£ 
Mw/Mnli, IBIi»#:fc + teiattLfc:&&»cJ;t>a!5tLrt:o # 
tt=b*>. Mw/Mnfi. GPCSlciDv *fe# Tfli 
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g p cmmmm 



ii A 



TOSO GMHHR-H (S) HT 

o v h ^5 Affl R I J&tfJ& WATERS 
1 5 0 Cfi!l5£&# 
1, 2 , 
1 4 5t 

1. 0 ; 'J V v h 

2. 2 m g / S U U y h ;l/ 
1 6 0 -vf 9 a V y V )V 

Universal Calibration 
HT-GPC (Ver. 1. 0) 



( 5 ) D S Cif 

Sim*it • JWl/v-tt*!. DSC-7) Srffll^ 1**4 

1 0 m g ^IS^ilT 2 3 0 "Z? 3 ftfflfeffll L fc^K 1 0 <C/# 

I* : TmiLfco £ h K >. 2 3 0 tc T 3 # R9 * - ;U K L ^ . 

i o °c/ft-e o ts-c»fitSo c<oi*»c»e»ns»a<fc»i»/7 

( 6 ) n h 7 

J^T©=t9(ctT. StliftiictJlt^ T R E F®^7 Afi^2 5 
t!»Cfe^T*««llcR3Bf$nttl>"Tf»tf»-r«J536^©*W2 5 (S£« 
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( a ) 

3 5 Vizmffi LtzT R E F * 5 AfC^A L. & 
^■Cfcffiag 5 r /NfPlCTt* »c 0 V £ L. 3 0#lffl*- 

(b ) gfl^ 

TREF^fA : G L If ^ > X ftM J/"J*^*7A 

(4. 60x1 5 Omm) 
7o--fe;U : G L if-f jr. > X&g! 3fe^Slmra KBr 

it&^V^ : -tr > 5/ a r> f4^^t^ SSC - 3 1 0 

7 

;<Jl7*-7> : G L if -f > X*±l!i MODEL 5 5 4 t- 
TREFt-y>: GLif-TJi>X fcfcgJ 

— 5K9iiaiiBg : a^Xm^f^ REX-C100fiSS 

FOXBOROtS MI RAN 1A 
C V F 

1 OJa';^ : s<jln$±m nW}'*^? 
;U - y : ;l/ 3 ttii! 5 0 0 ?^n'jy MWP-y 

( c ) iM5£&# 

$1 :o-v ; :J 7 on'<>-tz> 

: 7. 5 g / U y h ;U 
SAi : 5 0 0 -f ^ d U *y h 

# >^«E« : 2. 0 = U U y b )\s/9t 
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tkttimm. :3.41pm 

il 5 ^ 3Em&\ : 9 JIZTP ( 3 0 - 6 0 ^r>a) 

*7ASSM : ±0. 2°C£lrt 
( 7 ) §I3I§¥&^ 

7n t°U>^M^#£:/ U*.j£3&LTttI*Ji-*flsJ0cLx j I s 
K - 7 1 1 3 Jcl^ftlLfc§l5BttK*cJ; «9ffll3£L;fco 

• t£®ltf- ( 2 -5§^>"<>) g^:' 1mm 

• ^nx^vy K ii Hi : 5 0 m m / m i n 

• d - :10 0kg 
( 8 ) rtflS'W X 

^nb°l/>^I^^^UX«LT^fr^^lcU J I S 
K - 7 1 0 5 izmMLtzUZklz J: Dfi'J^L/c 0 c ©4S*</Jn $ ^ « 

• M®l)t : 15cmxl5cmxlmm (KKJtff* = 1mm) 
( 9 ) SStfcHltMS 

#ia¥ 5 - 1 3 2 5 9 0 (clBm©^-j*<fc|H|a(c^^o/Co f ^C*> 
•fe. t°U Is&n&fo&Zf V L . s£I£)t-£ IT J I S - 2 

tt. :tl^L, Hfco £ ©t£f£tt-£§l3Si£|£l£f;:T?- + * FalSE 
81 8 Omm^t)l 6 0mm^T?l III 5 0 m m / m i n CTl# 
LfctN -50mm/mini:tfty * K&fcJSII © jig HI * L . 
l^t(:y><;H:oij-f:^©Fli^fiij^L, ^ti^Li Hfco 

• [(2L, - L,)/L,) X100 

• L o : 9' > ^ )l K o If tz W © £8 © S $ 
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(1 0) T>^yoy^ 

•§£i£>T*:15mmx6 2. 5 m m x 2 m m 

• : 4 0 °C. 1 5 mm x 3 1 mm. JES 

#m o . 7 k g , 3 mm 

• &&mmt&2kft- : ? n X'x >y K«£ 5 0 mm/m i n 

(i i ) Y4*/v bwm&m. 

•7u t° is >&n&fc&7u xf&miTumn&ftj&L, j i s 

K - 7 1 1 0 izmUL, U%kfrm&= 3 mm. 3£fflmM&- 5tl: 

(12) ^4- -9" Wcittfi-r (H 2 5 ) 

: o . 1 ~ 5 g 

(^Uy MfcLrt:*>©t4t&#L^ ^^^-jkLTffll^) 
: 'v + U- > 
jttb^^ : 2 5 °C. 3 BflflJ£lJ:M 

H25 = C(W 0 -W, ) /W, ) X100 (%) 

(13) mmvx-* fo^-7-jummm<Dmm 

ttJN- : 1 ~ 2 g 
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fAtt&& : i?xf ;l/x-f;l/ 

flbtiJI^fia : 1 0 B#ffl 

m&®& : 18 0-@JBl± 

ffit±i*©^di^^ : KTo^i; «fc <on&ir Z> 0 

tvx. + jix.-T-ji^etm&m (g) /tt&*/<#^-»« (g) ] 

x 1 0 0 

( l ) MloiH 

( 1 , 2 ' --^fJb->'Jl/» ( 2 , 1 ' -i?^f;l/->'J 

•> a. u > ? m I- ( l , 2 ' - s> / f - ;u > y u > ) ( 2 , l ' -*J 

^;k>'Jl/» -h'X (^f>f» $0. 8 3g(2. 4mmo 
1) U-f;l/5 0mL?rAtl§o - 7 8 Vfc1%£\l L n — B u L i 
C^^-y- 1 . 6 M ) £ 3 . lmL(5. Ommo 1) jDifc 

> 2 0 mL-e^#t-5 £ tici 0 U A ig£ jr. - r- ;1/#J0^ t L 
T 1 . lg (2. SminoDllio :©9fn^THF50 
m L ic?#j§? 1-7 8 t: Jc&£p-r 3 0 Ijbn ;l/0. 5 7mL 

(5. 3mmo 1) < ») iiTLSfi? 1 2 B# «| # if- £ 0 

mm&^lkL^**)- >5 OmL-eidJLt^igl^i^LT (1, 
2 * -i?^;k>'Jl/» ( 2 , 1 ' -^yf-;l/->'JU» -ex 

(3 - n- rf ;M >f>) ^0. 8 lg (1. 7 7mmol)|# 
tZo (JRSg 7 4%) 

mm^MTtete^^T i/ ^ \s > ? MKffim"en Ztiiz (l, 

2 ' - * 3- )V > V Is > ) ( 2 , 1 ' - i? * * Jl is U U > ) -t'X 
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(3-n--/^;l/-f>^>)£0. 8 1 g ( 1 . 7 7 m m o 1 ) £ 
x-f;H 0 OraL^Atl^o - 7 8ti:^iPtn-BuL i ('N 
>mm 1. 54M)3r2. 7mL(4. 1 5 mm o 1 ) JO^t 

if >-egfe^-T ^ C £ l:«t «9 'J ^ AiM£jc-7^##n# Ht 
0. 2 8 g (1. 4 3mmo 1) #fco 

mm^LMT -CmtZT-m btltz V h ;Ujh > 5 0 m L fc?# 

j^-r^o - 7 8 °C JC#£P C C^ab- 7 8 °C izfttW l fcmmt 
^^^-)A0. 33g (1. 4 2mmol)©h;I/^c>(5 0m 
L) mmm&ffiT-t Z>o ?STt> I£t6i|Mj$t5o ^ot5 

£ ic J; <0 ( 1 , 2 ' -v?yf;l/->iJl/» ( 2 , 1 ' - *J :* ? )V i/ 
UU>) - tf X (3 -n-yfiH > ^ ^ ;U ) i?;l/3-^A<^n 

5 -f 0 . 2g(0. 3 2mmo 1) Hfco (iK^ 2 2%) 
'H-NMR (9 0MHz, CDC 1 3 ) K £ Z> M s£ © *£JH . : 

5 0. 88, 0. 99 (12H, *J * * Jl> > V U > ) , 0. 7 
-1. 0, 1. 1-1. 5 (18H, n-Bu), 7. 0-7. 6 
( 8 H , K>^>syn^) t^ofco 
( 2 ) ^Db°b ><Dfi£- 

rtSti 0 v h © x ^ > u x itsg - h ^ ix - 7 sc ^ •/ ^ > 

6 U y b ;U> hHvyf^7;l/U-)A (T I BA) 6 ^ V ^ ;U x 
$ £ tc > yf^7/H;+t> (7/^v-/^|l) 5 $ 'Jt/Pi, 

fj IS-e#^ ( 1 , 2 ' - v > ;u > »; u > ) ( 2 , 1 * - ^ f- ;i/ 
-> y 1/ >) - ex ( 3 - n - Zf + JlJ >t~JV) *J ^.v 9 

^^SALtc C C T?> 0. 05MPa (gauge) 
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L fz . ^ EE Tf 0 . 8MPa (gauge) if^Dei/^^X* 
f&L/: 0 S^fift5 0°C-e. 3 0 ftffin£>*ftt£ o fct, 1*3 

EK^diL. mjet. s c i (c j; «9 . fa t°u >mnm^w^ 

2 IC^L fco 

( 3 ) m&%.tfmm 

L x J£IA9P *M CttBttBSlftBrfi :TLC 3 5 - 2 0 1) CT 

-f/i/^/y 7^x1 o i o 

1 0 0 0 ppm 

• U >lfc$Htl£lI:#J : P-EPQ 

5 0 0 p p m 

• 4« fD^tJ : X t 1 - T y > W. tl Jl > V A : 5 0 0 p p m 

• tp$UM : DHT-4A: 5 0 Oppm 
( 4 ) %>}&<DWffi 

CHifeflllA) 

jn&*£#L;fc i y -y h;i/^-- u-^tc, mm^mnr. 11 

t* h/l/x> 4 0 0 m L . T I BAO. 5 ^ U ^^SCf ^ f ^7/1/ ; 
y ^if > 1 ^ y €/^JD^/:o WUii^fil^ 5 OtC L*:^ 

( i , 2 * -«>vf/^>yi/» ( 2 , i ' -^f^->'ji/» 

-fx (S-n-T^U-fVf-' — ) i;/l/n--^A^^n7'f 
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1 $ d ^JlMlZ-tZo i^T^Dt°l/>t'ffi^l^O. 7MPa 
(gauge) izfik 1 B^M^L^o fi S 3& T . K 

$ £>{c^ ^ J - Jl-e3tft&cfr%L^ ^il7-f V ^ 9 f- y ? # U 
^ n b° U > 1 9. 5 g £r 0 »&nfc#'j7-OW2 5 ti 9 OS 

* % > H 2 5 « 1 5 MM % , (Tm) 5 °C . A H ii 
13. U/g, 3x (Tm-120) tt-145. 5 . m m m m 

# ^ (i 4 4 . 5 A/% ^ rrrr/(l-mmmm)JiO. 0 2 9 . 
r m r mft^lt 2. 6^6;l/%. mmxrr/(mr) 2 til. 05. 
il¥HHiMvli4 9. 9^, ^fi^$Mw/Mn(i 

1 . 9 7. mmte&l* 3. 1 8dl/g, 2, 1 WAftmi* 0 

immm 3 3 

( l ) ( 1 , 2 ' -97f;k>y i/>) ( 2 , 1 * - ^ A* *> u 

b>) - tf X (3 - y >7 =r ^;U) i^;^ - 07^ K 

*>il/>^Ii: (1, 2 ' - V s ^ f - ;U «> U U > ) ( 2 , 1 ' - v? 
^^■>'J^) -fx ( > 7 s > ) £ 4 , 4 g (12. 8 m m o 
1) U-f;H 0 OmL^An^o - 7 8lCi:^iDLn - B u L 
i C^*"fr 1. 6 M) £ 1 6 . lmL (2 5. 7mmol) 

^ * > 2 0 m L -e Sfc?£ i~ 5 Z t K «fc <9 U ? A £ 5£S ft Jc # £ 0 
C © U £ AI?: T H F 1 0 0 m L L - 7 8 V £ 0 
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frit J *JH. 4g(52. 0mmol)^-^o<«9 i^T 111 

-c i 2 mmmft-tZo mm^^^ l^j-v > 5 omL-eaaiLfc* 

i ^»iU(l, 2' (2, l * - i? 

/ * ;i is y 1/ > ) -ex (3-y^-;i/-i'>T f >) £ 4 . 5g (12 

mm o 1 ) £ff fc 0 (JRSP 9 4%) 

&fc N ifiiT-> a. u JKK«ris-e» &nfc ( i , 2' -s> 

^*v"JU» ( 2 , 1 ' - i? * 3- > U 1/ > ) -fx ( 3 - ^ 
f-;l/>f>7 s >')£2. 0g(5. 4mmol) tx-f ;H 0 Om 
L£Aft£o - 7 8ti:^iPLn-BuL i (^4 t *>**l. 6 
M) £ 1 3 . 5 m L ( 2 1 . 6mmo 1) Jo^fcls IStl 2H 

'Jf>>Att*l. lg (2. 9mmo 1) &»;teo ^S^t 

^Tt\ lufH-e# t>n^ y f- <y b jv*- > i o o m l KfeM-t 

2>o - 7 8 °C{C#£P C C^^a6- 7 8 <C f£ # £P L EH % it 9 J Jl 
zi — ry a o . 7g(3. Ommo 1) Oh;U> (1 0 OmL) 1 

S&IMt-rS d £ {C J; <9 (1, 2' - >^ U U >) (2, 1' 

- a t * ji > y u > ) -ex ( 3 - * ;u >r > ^ — ;i/ ) s^m 

A-^D7O'^0. 5g(0. 9 4mmol) £r*#fc 0 
3 2%) 

1 H — N M R (CDCls ) JC J: £ Z&J 5£ © M * li . : S 0.95, 
1. 05 (12H, ^>f^->'Jl/» , 2. 50 (6H, CH, ) 
, 7. 2-7. 7 (8H, Ar-H)-e&ofc 0 

( 2 ) 7ob'L/ >Ofii^ 

^si i y v h )\s<o xf > u xmwi* - h ? u - y^^-f ^ > 
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4 0 0mL, FHV7f /l/7;l/;--)A0. 5 ; 'Jtyk $blc, 
y f ;+t> (7;KT-;l/a:i) 0. 5 5 'J €/l/i> i 
IB f# tz ( l , 2 ' -v?yf;k>'ji/» ( 2 , l ' - y ;b *> 
uu>) - t* x ( 3 - ^ ;b -f > ;i/ ) 5? ^i/ n — n^^n?^ 

ko. 5 ? u * h j\s ^ > tp 5 ftm^ffimmisitfzi&Mj&ft 

^SALfco ::t\ 7ic^ 0. 03MPa (gauge) L 
fc^. 0 . 8MPa (gauge) 3: ^ n fc° 1/ X&z* 

tUt. MJET> ^t^CtCJ:^ :/ o t° V > mikM tz 0 

2 ^ i£ ^ L rt: o 
( 3 ) 

±tBT*# ^ftfc^o t°U >#5*S^-^icTlB0^5nm^^(CT@B 

(Stan 

• "7 * J - ;H&$Hfcg£ih#J : 3-s<X'<is + JlTj'rlt! JlXitm 

4 Jl if J v 2 X 1 0 1 0 
1 0 0 0 p p m 

^i^'7tXl 6 8 
1 0 0 0 p p m 

( 4 ) %&<DfFffi 

j^m^j i (4) i mmizfti tz Q mz>ntz&mzm2mfc^-f c 

( 1 ) M^cdP^ 
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(a) (1, 2 ' -xf l/y) (2, 1 * - x. * 1/ > ) - tf X (3 

mm%mr. o, 2' -jc?-u>) (2, 1* -.x^u>) - 

t*X(^>f>) 1 . 1 2 g ( 3 . 9 4 ; 'J t/l/) ^K*x-f/i/ 
5 0 = >J U v h L/: e - 7 8 °C (c ?^i0 L . n-^f/HJf 

>7A 1. 5 7 U »y h JimS.®^*-*}- >fem 5 . 0 1 ; 'J 'J 

<y h ;b (n-^f /l/'Jf : 7 . 8 7 5 U * /lO £ . 3 0 # tfr> 

tiTLfci, ^a^-e2a^^±if 8 mmm.& tfz 0 x.-^-jimm 

&jL-T)l<ttlJQV!} £ L T > 1. 12g (3. 0 2iH;l/) *#fco 
C © U f- <7 A ig ^fl^TK fhft K d 7 7 > 5 0 = U U * h ;U K ffi. 
^L. - 7 8 tJtc^iq Lfco 3 7^t^f 42 ^ 

'J'J? h ( 6 . 74;'J€^) ^tt»fh7t Kd7 7 > 
1 0 = V U y h A, & 2 0 # T'ST L/:t> lfitt±#cf tfc©^, 

9At^|Lfct^ ^SiJ L 3 d t iz J; <3 . 

T & & (1, 2' - x- ^ U > ) (2, 1' - ex (3 

- 7f f-;l/-T >) £ 0 . 8 7 g ( 2 . 78;'JtW £4fc^ 

7 0. 5%-e#yco c©^©(^£M^g(553-o-S^^©mtt^M^r 

(b) (1, 2' - i ^ U > ) (2, 1' -if-U>)-ex(3 

^m^T\ (1, 2' -xfl/» (2, 1' -i^U>) - 
t'X (3->f /K>f>) 0. 8 7g(2. 7 8;'Jt/l/) *x 
-f/H 5 = 'J =e JUKfefr t - 7 8 V L f: c 3 ©^^-^ n 
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ni. 5 7^;u/y v h Jim&o^ mm 

3 . 7 ; 'J 'J ? (n-T'f/l/iJf 5. 8 15»J*;iO&x 

3 0 ^^^TiTLfctx IIIf^fiL 8 NfBaa^Lfeo MEET 

^7 2*i&£x.-7-J\sttlJQ%!l i L T n 1. 0 3 g (2. 58;'Jt^) 
3ri&Jp 9 2. 8 

'H-NMR (THF-d, ) (5, ppm) :2. 20 (6H, s), 
3. 25 (8H, s), 6. 0 — 7. 4 (8H, m) 

(c) (1, 2' - jl ^ U > ) (2, 1 ' -xf l/» - t'X (3 
- J ^ y 7 — — * a ^ ? n -5 -r K©$8ii 

( 1 , 2* - -X. U > ) (2, 1 * - jl^ U >) - fx ( 3 - ^ 

^U^Vt^) >; ^ ^ AJfi© ^--r^f^JlD^ 1 . 03g (2. 5 

8;HA) * h ;l/ x. > 2 5 ; 'J 'J 7 h ;U K M ffi £ > - 7 8 V K 
L fz o d ft {C N mM.it ;l/ n — * A 0 . 6 0g(2. 5 8 ; 'J 

^•/l/) © h ;l/ J- > ( 2 0 ~ y y *y h ;iO 2 0 #Tin 

£■ >> * n ;u ^ ^ > 5 0 ^ y y y h ^7? 2 [UJfi tB L tz o MET ic 

2> Z tlz.£ 19 ^ (1, 2' -xf U» (2, 1* - J- ^ U y ) - 
fx (S-^^U-fiz-r — ;U) i?/^--)Av?^D7^ K0. 2 1 

g 17. 3 %-enizo 

Z<D&(D<D 'H-NMR?:$ii)f:iC6> fc<0&2k&% h tltz 0 
'H-NMR (C DC 1 1) :2.48 (6H, s), 3. 3 3 — 
3. 85 (8H, m), 6. 9 — 7. 6 ( 8 H, m) 
(2) ~f u b° V y / 3L=f- U y ©ifcS^- 
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1*3^ SI 2 y y h ;u© x r- > L/ x^^^i- - U - ~?\z h;l/x> 
1 . 2 U y h ;U x FNV^f^7^U-)Al. 5 ~ U * ;U . ^ 
f;i^7;K y > (T;K^-;i/t±^) 1 0 = "Jt;k (7^;- 
„ (1, 2' -jc^I/>) (2, 1' - 

( 3 - ^ f - ;u > — ;u ) K2 0 v>f 

? ntJi/^gAU 3 0 L » l/>/ynk c l/ >m&tf 

x (xf i/>/-/ob°l/ >*Jlik = 1/10 0) £-#A t fco £JEE 
tO. 7MPa (gauge) CttU^ ^Pi # X SrKf ft L . ^ 
rtO#X|§^Jt>S:^ — \Z&t>t£&.& 6 O^M^^U rt^^IOtH 

(1) i*it&m<£>M9& 

+ t /c©-6>. Ctllc.x^y 2 4 3 0 g . 3^116 

gS^ilv/^y^Al 6 0 g £• ttiA ^ „ ^ £ * -tf # £> L 

(2) @#M*gJ&# (A) ©ig 

±fB (1) Ztltz-??* is -7 (^LTl>til4o) 
1 6 0 g . WS^?'* > 8 0 m 1 > mmitmM 2 4 m 1 R&7 9 Jl 
m^jL^jl 2 3 m 1 £tt&<^> ^ft^ 8 0 °CKfik*>^ 

> 7 7 0 m 1 feflDX-T 1 1 0 °C T* 2 B# K K ft $ <D 
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@#J&#£#gtLT 9 0 °C<Dmm^-7 9 > T Sfc ?§> L rt: o $ t> tc . 
miM.4t?- ? > 1 2 2 0 m 1 £flO>U 1 1 0t]t"2 B5fy^J&£ -&tz<D 

( 3 ) o t° U 

rt^a 2 o o y * h ;u©m^-«(c. _tfs ( 2 ) -e*§ 

6. Og/HIF^ hMV^f^T^K-^A (T I BA) 
0 . 2 ^ ;b / B# H x 1 - T U ;l/ - 3 , A - i? * h * i/ O -if > (A 
D M B ) 0 . 0 1 2^/l//^f^ n^+->/Mf 
•> 5 > (CHMDMS) 0. 0 1 2 ^ / l§ M . ^nt°l^>3 7 
k g /BtP^-eftJ^ Ht^ 2. 8MPa (gauge) tt^ 
£ fr /Co 
( 4 ) £^&tfS« 

£ n *° U 7 n fcf 1/ > /n° -5 y - (C. 2 , 5-v?>f/l/-2, 5 

0»J 1 £ l^TM^fciTl^ 4 0 mmOlf iBa-e^ LtB LT. ^ 

^ v h & m o 

(5) mii#&£:t;$!£©fF« 

C##0U) 77^f-fPL188(l 
^ • y;*^0* (HO ^©77 <f-fYPL1880 (j§p^ 

«) o^uy hco^thi^ji (4) t mmic^j^omm^n^ 

4 0 0mL, hH77f;H/K-7A0. 5 ; H/K 
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9 u*)V±^ #gj§ip 3 - 1 6 3 0 8 8 -*§- £ fg © H |g #J 1 i^ii:L 
XWim Ltz (131^^/1/7; K) *J**A, (fH^f-^-^ 

h ;u >r£ 5 # H ^ fB & te $ -fr tzj&Mf&ft A L o 
7K 0 . 03MPa (gauge) HAUL MtO. 8M 
Pa (gauge) if b° U >#X^fA LI^*ff^^'-^ 

£ J: -5 KSiJE&fcJ: «9 h° U L fco f^SI 7 0 °C 

t> i B^p^m^^rfi 1 ^^ rt^^^mt»tbt. meet, $£*n-r 

2 ^ JC/J^ 0 

cum^j 5 ] mvmmm 

3 ^ 75 o 

^/^;>;ni o i o 

1 0 0 0 p p m 

• u >&mitffi±m : P - E P Q 

5 0 0 p p m 

• : Xr-T V JV is V A : 5 0 Oppm 

• t?P^J : DHT - 4 A : 500ppm 

• : m B^mit^^tU :f;^-^MD: lOOflppm 
&mM<Dffi S *Mik^±W: : fJV*-JlMD (DWktum* 2 0 0 0 
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p p m iz L tz C t It . 5 trnftLKft-otZo » £ *l rt: 

&m 3 mtz7jki- 0 

zn-otzz <bj£i^«. i i [si a f? o o '&$>tiiz]&m&m 

3 ^ }c ^ o 

^i/#;ynioifl 

1 0 0 0 p p m 

^f;^7*Xl 6 8 
1 0 0 0 p p m 

♦ j£1££iJ : m B #3*b^*±§!i : YJ\s*-JUM D: 5000ppm 

C^Sfe^J 8 ) it^^J^tra 

it^m©ff B^aYb^it^ : ^;U^-;I/MD©^JQ«^ 10 0 0 
0 p pmt:L/::iJy^li, HJfe^J 7 £ *i i£ *t -o 0 *#£ft*r££ 

3 ^ {c ^ o 
C^ISfe^J 9 ) i£*£#Jgs#n 

^Jfe^J 7 ©i£1££»J : ff B#S>fb^*±m : f^t-^MD : 5 0 0 
0 p p m ZmnitUM :NA-1 1 : 2 0 0 0 p p mlzm?Ltz Z £ 

zxftit, mmm 7 tmmizft^tzo m zntz&gk&m 3 miz^-t 0 
mmm 1 0 ) 

tbyc^r&ik^tkmm y 70 tr u > e 1 0 5 gmi:hwj 1 izxn 

^: TLC3 5-2 0 1) (CTffttB L it!£ t . ^ U y h *%fz 0 

m&cDWffi&mmm 1 (4) iisuufcfro 7t 0 ^n^m^n 4 
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Jit iC 7J\ o 

immrn 1 1 ) 

mmm i 2 ] &jt£u#jm 

Hift5flMt3*tt»!# U hf U > E 1 0 5 GMico^T, 
ffp«fi£^ife0jl (4) i^licftofco i^nfcil^f 411:^ 
-To 

ffi^5»^^%t»l# 'J 7n t° U > E 1 0 5 GMfcifctfcfll 2 tcT# 

mwmWttg lLXf> ux^^ifJBE^-- b ? 8 Otic 

T«}$%lltz 0 «£«S3R^«ETx EflHB&Jfc'^* > 4 0 0 m L. h 
U V 7?- JIT Jl i — A O^:/^ (2. OM) ^0. 5 m 

L ( 1 . 0 mm o 1 ) gA L> 3 5 0 r pm7?Ltf&< Lfco 
— 5 0 mL i/ 1/ > * « KMaUfeTT? 

•>^n^\ + -9-> (1 OmL) R^h'J^vyf ^7^;- 7 J^^zt 
* (2M, 0. 5 m L , 1. Ommol) ^SA L . 

jbT^'J - -)Af h^ + X ? 7 )V * xn 7 ^ — )l) ^'U - F© 

^ n ^^r-y- ( 4 M, 1. OmL, 4. Ommo 1) RCfH 
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mm i -entz c 1 , 2 • - v / ;u -> >; u > > c 2 , 1 • 

;u •> y u > ) - ex ( 3 - n - T f- ;u-r > 5 s — ^;i/D-^Ai? 

T. M$£X^ U-^r4--h^L/-ytC^#.< SAL /Co ^LT, 7k 
?l£ 0 . 0 3MPa (gauge) £-egALfco*©&N 400 
rpm-ea^*gB*&Ls ^Dh°l/>^^E0. 8MPa (gaug 
e ) ict$> o < to t #JE L >. |5|B#{c^) < i? 5 0 °C £ "Cfffi 

SJE&T&x *SlBo^o h° U >£fl&JEtc «fc t> 8&5fe Ltio R&m 
2 L <D / ? J -JH:gA LT^'J^ot'I/ > & ft Wl £ -t* „ 6 

CHJi^J 1 4 ] y a h° U 

1 L Xf > UX«iS!l&ffi h * U- 7£ 8 O'Ctc 

*PLfco $£#g££iaKTx ^iKil'v^^ > 4 0 0 mL. h'J^ 
V -yf-JVT Jl ^ — A <D^-f? (2. OM) OmL 

(2. Ommo 1) SCF^/f;l/7- ij - ^Afh7+X ( "<> ^ 

7;i/^-D7x-;i/) ^u-ho^^yx^y- (2. o^moi, 

0. 8m L, 1. 6/»inol) *SAL% 3 5 0 rpm, 117 5 
^fW«}^ Lyto ^©^x fiE-elffc ( 1 , 2' ->^f;k>'Jl/» 
( 2 , 1 ' f;l/->y l/V) -ex ( 3 - n - 7 f- ;u > 7 s — 

- 9Ai?^ D7^ K4 ^ Dt;^Sn^/:t, 7kS£r 
ff7J^0. 0 3MPa (gauge) i^i^iT^ gAL/; 0 * © 
4 0 0 r p m-elJ^^^U 7° n t° U 0 . 8 M P a 

(gauge) (C^)o<«9 L> (5) Bf o< «9 5 0 
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7o b° P >^^jE(c J: «9 G££ L /Co 2 L (D / 9 J — A/ 

H 7K o 

1 5 ) 

( 1 ) ( 1 , 2 * -v?>f;l/->'J l/» ( 2 , 1 ' - *J * * A/ i/ U 

U > ) - tf X (3- h'J^f^i/^Mf/Kyf-il/) ^/l/n- 

5/ a. 1/ > ^ )S »c ( 1 , 2 ' -v?yf;k>'ji/» ( 2 , 1 ' - 

yf/i/->y - if x ( > -7 s > ) <oijfnio3. og 

(6. 9 7mmol)£THF5 0mL icflM? L — 7 8 °C JcftiP^- 
5o 'J^f;l/->7>2. lmL (14. 2mmol) 

< t> iiTLISt 1 2 BfrKHf #tf-*o L^-r- 

W^ffi^^i^L^^^^^LT ( l , 2' - ^ y u >) 

( 2 , l ' - y ^ ;i/ i/ y u > ) -fx (3- Hl^f a->ua> 

^;U-T>t-'>)^3. 0 4g (5. 88mmol) £r*§fco (JR^ 
8 4%) 

g#$sifcTK:*5^T i/ 3. u > ? UKmtZT*m t> ft*: (1, 
2 ' - v 1 1- jv i/ y > ) ( 2 , l * -ex 

(3- h'jyf/l/v/'J/Mf/KVf >) ^3. 0 4g(5. 88 
mmol) 0mL*Atl5 o - 7 8 °C (C L n - B 

u L i (^^-9- 1. 5 4 M) £ 7 . 6 m L ( 1 1 . 7mmo 

i) m^tzm, Sfl-ei 2 ■swj »&n*: 

@# £ ^ + if > 4 0mL-eftft5:tKi:l3 y*-£A*g&JL-f- 
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frffljaW i Lt 3. 06g(5. 07mmol) &mtz 0 (iR* 
7 3%) 

'H-NMR (9 0MHz, THF-d, ) ia^i^iOMli> 
: 6 0 . 0 4 ( s , 18H, h U * Jl i/ 'J )V ) , 0. 48 
( s , 1 2 H , i?yf;l/i/'JU» , 1 . 10 ( t , 6 H , * * 
2. 59 ( s , 4H, 3. 38 (q, 4H, * 

* V y ) , 6. 2-7. 7 (m, 8 H , Ar-H)"e*o^ e 
^^^^StT-eBUfBT# t>tltz V ^ ^ A±££ h )l<3- > 5 0 m L Kife 

m-fZo - 7 8 °C izfttXl L, C C>^a6 - 7 8 'CtnteiP L^H^b 
i?;l/3-^7Al. 2 g (5. lmmo 1) Ohil/X> (2 OmL) 

£ £ i: «fc fj ( 1 , 2 ' -^yf;l/->>Jl/» ( 2 , 1 ' - *J * * 
jli/ 'J u >) - tfx ( 3 - h U ^ ^;i/-> y ^^ — Ji) "J 

;l/a-H7A^^D7^ K^O. 9g (1. 3 3mrao 1) J#f: 0 
(JR^ 2 6 %) 

'H-NMR (9 0MHz, CDC 1 s ) i: <t §SJ^©ISSli> : 
8 0. 0 (s, 18H, hiJ^f^i/iJA) , 1. 02, 1. 
12 (s, 12H, -^f^->'Jl/» , 2. 51 (dd, 4H, 

* 1/ > ) , 7. 1-7. 6 (m, 8H, Ar-H)T?*o;fco 

( 2 ) 

( 1 , 2 * -i?yf*'>"JU» ( 2 , 1 ' - 5? ^ f- Jl > y U > ) 
- tf X (3 - n - 7^ Jl'f >7^;lO i?4/3-')A^^D7'f FO 
ft <3 (c ( 1 , 2 ' - i? * * Jl > y U > ) ( 2 , 1 ' - i? * * Jl< > 
y u >) -fx (3- F'jyf;^'j;Mf;K>f^;i/) yjba 
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cms 01 1 5 a) 

mm&mLtz 1 y * h;i^- h ? u-nc ^5?fflftT\ 

-eh;l/jn>4 0 0 m L . T I BAO. 5 = 'J t/l/R^V f ^7/P ; 
J > 0 . 5 S U ^Jl^Uu^tZo 9&Ltl& 5 Otict 

& . ( i , 2 ' - y ;i/ •> y i/ > ) ( 2 , i * 

V > ) - t: X (3-h"J>fAv/'J^^M> 5* — ;!/) 5> ;l/ n — 
•effi^J^ 0. 7MPa (gauge) fcft^tt^ & 1 l$fflft£- L o 

T-T V 9 9 * >y ? # y Zfa h° 1/ > 7 0 . lg £f§;fco »J 
■7-OW2 5 Ii9 2 H 2 5 it 1 6 MM ( T m ) ti 

73. AH«5. 2J/g> 3x (Tm-120) 

-13 9. 5 . mmmm^^te 39. 8 r r r r / ( 1 - 

m m m m ) fcj 0 . 0 3 2^rmrm^^(i2. 6^e;U%>mmXr 
r / (m r ) 2 (i 1 . 3 3. ti¥i|^f iMw(i 66. 4 7?. # 
?IMMw/Mn!i2. 4 6 . @ Rgifeg fi 3 . 39dl/g, 2, 

i nKftmit o i, 3 mAfi&iz o o /r 0 

C^Jfefll 1 6 ] 

( l ) ( l , 2 ' -^^;i/v"Jl/» ( 2 , l ' - S J j =t ji> •> y 

U > ) -t'X ( 3 - J. h + > J ^ ;l 4 > 7* - ;U) ^il/3-^?A>^ 

o -5 >r k©^^ 

a. U > * J|S &C ( 1 , 2 * --^f;k>'Jl/» ( 2 , 1 ' -5? 

y ^ j\y is y u > ) -ex ( > 7 s > ) cjf ^Ai©4. lg 

(9. 50mmol)£THF50mL KfeM t - 7 8 °Ctc?££pf- 
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5 0 ^ ooy f ;l/xf ;l/x- t Jl 1 . 9mL(2 0. 5 m m o 1 ) 
< K> ilTLIfit 1 2 Bf p B m#-r£o »«*S4Lx-f 
;U 5 0 m L *1m^T$&mi&ikT A "Z? SO * # # S o # 

i^^x fifi^^iLSi^li LT ( 1 , 2' --^f^v/'Jl/ 

> ) ( 2 , 1 * - ^ ^ ;U > U L/ > ) -t'X ( 3 - JC h 4- y ^ ;l/ 
*f & 3 . 43g(7. 4 flmmo 1) ^j|/: 0 (JR*P 7 8 

„ g&SHiJfETfcfc^T *> * u > * 85fc ]iuf5T?*# >htitz (1, 
2 * - S J * * > U b > ) ( 2 , 1 ' -■^f;k>'Jl/» -fx 
(3-Jih^->y^;l/>f'>T J >)^:3. 4 3g(7. 40mmol) 
tx-f il/5 0 m L ^AtlSo - 7 8 °C IC # ip Ln-BuLi ("\ 
* If > ?§ 1 . 5 7 M ) £ 9 . 4 m L ( 1 4 . 8mmo 1) loifc 

LT1. 07g(l. 96mmol)#/Co (JR^ 2 6 90 III 

sfET-eiuf2-e# y * h ;b > 5 o m l {C7#j§?-r ;&„ 

- 7 8 °C{c^4pL. Z Z^^-tb- 7 8 °C iz L mm.it : J Jl x? 
^AO. 4 6 g (1, 9 6ramo 1) Of«/H> (2 OmL) IS 

$££^*-3-£o nt>fttzmW.*^*V > A OmL-eftltfitSCil: 
J: t> ( 1 , 2 ' -i?>f^5"Jl/» ( 2 , 1 ' -<^f;k>'Jl/ 

> ) - tf X (3-ih + ->^f^K>fx;l/) >? /I, n ^ A y ? n 
5^ K*0. 2 4 g ( 0 . 3 9mmol)£»;fco (lR^20%) 

( 2 ) J£&S£r 

( 1 , 2 ' -i?^fA>"Jl/» ( 2 , 1 ' - S J * f - ;l> •> y U > ) 
-fx (3-n-^f;M>f- ;iO ^;i/3z^A^07>f Fo 
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m t> K> K ( 1 , 2 ' -y/fik>iJl/» ( 2 , 1 ' - *J / =f- Jl > 
U U > ) - fcf x (3 - xh^y^f ;K>f-/l/) «^3->)AiJ 
y- K£ffl Westell Jfe#J 1 © (2 ) £N»l;:fi<£&fr o fco 

mas^i 1 1 mm^n^^m % n^ii^i 5 ^ir.^-r 0 

(flJfefll 1 6 A] 

( 1 , 2 * -i?^;k>'JU» ( 2 , 1 ' -«^f^">'Jl/» 
- \£ X (3-n-y^-;U^>T f — /l/) 5* ;l/ a .=. A ^ n 5 >f K © 
^ t) ( 1 , 2 ' --^^f/l/y'J ( 2 , 1 ' - v? ^ ^ ;U > 

«; u > ) -t'x ( 3 - jr. h 4- v/ ^ ^ ;u -f > t — ;u ) ;u a — a ^ 

K«rffli^£i^«^jfe^i i a <t£ < mmKmzk&fr^tz t 

fcl'j7-(DW2 5 « 9 1 H 2 5 tt 1 6 fi*%. 

(Tm) in 2. 2t, AHIU J/g, 3x ( T m - 1 2 0 ) it 
-14 3. 4, mmmm^HU 1. 9^e;l/%. rrrr/Cl- 
m m m m ) & 0 . 0 4 0 > rmrm^-^(i3. 7^e;l/% N mmxr 
r/ (mr) 2 lil. 2 4 > *«^i%#?«M w 5 9. 5 75 ^ & 
?l^Mw/Mnli4. 8 7 N @ I8*!i& ii 3 . 33dl/g, 2, 

l A#3Ui o l, 3 # A^^s« o tyu%-e* o ys 0 

CJtttfcl 5 ] 
( 1 ) ig#©£r]& 

Science, 267, 2 1 7 ( 1 9 9 5 ) i:E«$nfc^S 

IC^oT, tf X ( 2 - "7 * — ;l/ > 5 s — ^ ) /!/ n r. ^ A y 1 ^ o "J 

( 2 ) m%km& 

m.wmwtt% ilxtv i/xwifft- otic 
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*p l^o ^mmmm.mr, ^mf^mm^y ? > 4 0 0 m l . 

V^f ;l/7/K-^A©^^^y^^ (2. OM) *1. OmL 
(2. Ommo 1) SAL. 3 5 0 rpm, L(f f» < ©flS^Lfco 
^f^7;K;+t>OhAi>X7'J- (2. 0 4 m m o 1/m 
L, 4. OmL, 8mmo 1) SCFIifetifc t'X (2-7i- Jl 

4 >^ — Jl) «?/l/3Z7Av?^DlJ K©^^^>X^U- (10// 

m o 1 / m L , 0. 8mL, 8. 0jumol)€r2in£.£:o-€-®$k<t 
4 0 0 r p mt"|j$^|feL, "7 n t° U >££JE 0 . 8 M P a ( g 
auge) (ct4>o<t> t #JEE L . [5] B# ^ < «9 iSt^ 3 Oti 

t'#su 6 o ftmn&zmffi Ltzo sj&^t^. Mzofcozfu t° 

^-tJ-fc^. 6 0 'C-eMff^^-r £ Z. t K & *) ^ V 7u }£ \s > *'&tz. a 

Citi$#J 6 ) 
( 1 ) 

WO 9 9 / 5 2 9 5 0 ic fgifc £ tl 7t & o T . [ 1 - ( 9 - 

7 jlj- U — Jl) - 2- (1- (5, 6-is?aK>?-2-/*Jl< 
- 1 - > /lO ^ > ] ^/^-7Ai?^oiJ K^J&L/wo 
( 2 ) 

MWmWtt% 1 L Xr- > bxiliffit- h ^ u- 7£ 8 O^fc 

i]umt, ?6ftMj£&mLtz'&, &mm.m-e*n&KM lis* -e^- 

V yf/l'T/l/ ^ ^ v AO's.?? >&m (2. 0M) * 1. OmL 
( 2 . 0 mm o 1 ) SAL. 350 rpm. L £ < ©F^tf* Lfco 

^7/K 7 + t>0 h/l/X>X7 'J - (2. 0 4mmo 1/m 
L, 4. OmL, 8mmo 1) StFIIBt'ifc r a c - [1- (9 
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- 2 - (1- (5, 6->/^n^>^-2-^^ 
;U - 1 - > 7 s — ;l/ ) jc ^ > ] i?;^-^A^^n'J K <D *\ zf ? > 
X7 'J - (1 0 mmo 1/mL, 0. 8mL, 8. 0^mol)^r 
1m*-tz 0 4 0 0 rp m L. ^ n fcf U >££ffi 

0. 8MPa (gauge) K*$> ^ < t U |r)B# i-^>o<«9 

At. — Bfcjst*(£$ 6 0 'C-^MjE^^t-'S C £ lc J; »9 # u ^ 

to 
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m 2 m- 1 





sissm i 


Hi 2 


HJ£#i 3 


££tfe0U 4 










1 0 


W 2 5 


9 3 


9 0 


8 0 


5 6 


h 2 5 mm% 


1 7 


1 5 


1 5 


4 2 


T m t; 


n. d. 


n. d. 


7 0 


7 6 


A H J/g 


n. d. 


n. d. 


7 


1 9 


3 x ( T m - 120) 


n. d. 


n. d. 


- 1 5 0 


- 1 3 2 




4 1 


4 1 


4 6 




P 








7 6 


rrrr/Cl-mmmm) 


0. 0 4 


0. 0 4 


0. 0 4 






3. 2 


3. 2 


2. 6 




mm x rr/ (mr) 2 


1. 2 


1. 2 


1. 3 




M w / M n 


2. 4 


2. 0 


2. 5 


6. 1 


[?] dl/g 


2. 5 


4. 4 


4. 4 


0. 7 


2, i n ™% 


0 


0 


0 




1,3 #A#§P 


0 


0 


0 






3 0 


2 9 


2 5 


5 6 


T c U 


n. d. 


n. d. 


n. d. 


1 8 


MPa 


3 1 


3 4 


5 2 


6 0 


as *w % 


4 


3 


4 


1 0 


w&mw % 


6 9 


7 8 


3 3 


2 8 


7yffVi*V9 &kg/cm 2 


5 


5 


4 


6 
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Applicant's or agent's file reference 
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Priority date (day/month/year) 

05 October 1999 (05.10.99) 
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1 Notice is hereby given that the International Bureau has communicated as provided in Article 20 1 the international application 
to the blowing designated Offices on the date indicated above as the date of mailing of this Not.ce. 

US 



of the ^t^mational application is required to be furnished by the applicant to the des.gnated Off.ce(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

EP 

The communication will be made to those Offices only upon their request Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
12 Aprit 2001 (12.04.01) under No. WO 01/25300 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the aoolicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) ^ | t ^ e P riority 
date a P ^^^^^SS^l preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 
It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase .he must, withir '20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each des.gnated or elected Office. 

For further important information on the time limits and acts to be P er J°J^ the 
Annex to Form PCT/lB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant s uuiae. 
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SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PC T/IPEA/416) 
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Priority date (day/month/year) \ 
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International Patent Classification (IPC) or national classification and IPC 
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Applicant 

IDEM1TSU PETROCHEMICAL CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of. 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting 4 ?uch statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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III 
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IV 
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V 




VI 


El 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

05 March 2001 (05.03.01) 


Date of completion of this report 

05 July 2001 (05.07.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



# 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



lntern3^Pal application No. 

PCT/JP00/06943 



I. Basis of the report 



I. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages " 

pages 

pages ___ 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



| | the dr awings: 



pages 
pages 
pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



, filed with the letter of 



2. 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

! I contained in the international application in written form. 

j" I filed together with the international application in computer readable form. 

1 1 furnished subsequently to this Authority in written form. 

1 — 1 —rurnisiigd'subsequeritly to this-Authbrity in-computer-readable form. 

1 | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

1 1 the claims, Nos. - 

1 1 the drawings, sheets/fig 



5. 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. J 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



InternaflBral application No. 

PCT/JP00/06943 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I . Statement 

Novelty (N) Claims 16-27,29,30 YES 

Claims 1-15,28 NO 

Inventive step (IS) Claims 29,30 YES 

Claims 1-28 NO 

Industrial applicability (IA) Claims 1-30 YES 

Claims NO 



2. Citations and explanations 

This IPER has been prepared based on the following documents 1 and 2. 
Document 1: JP, 10-259207, A 

Document 2: EP, 818458, Al (& WO, 96-30380, Al) 
Claims 1-9, 12,13 and 28 

The subject matters of claims 1-9, 12, 13 and 28 do not appear to be novel or to involve an inventive step in view 
of documents 1 and 2. 

Documents 1 and 2 respectively describe using the catalyst specified in claims 8, 9, 12, 13 and 28 for 
homopolymerizing propylene or copolymerizing propylene and ethylene. 

Example 1-1 of document 1 and Example 6 of document 2 use the (1 ,2 , -ethylene)(2,r-ethylene)-bis(3- 
methylindenyl)zirconium dichloride used in Example 4 of the present application. 

The propylene polymers disclosed in documents 1 and 2 are considered to have the properties defined in claim 1- 
7 since they are produced according to the same method. 

Claims 10, 11, 14 and 15 

The subject matters of these claims relate to propylene, polymers restricted in production method. Since 
propylene polymers per se are defined in these subject matters, the propylene polymers caused to have the same 
structure do not appear to be novel if they are publicly known, even if they are produced according to different 
methods. 

The subject matters defined in claims 10, 11, 14 and 15 cannot be structurally distinguished from the propylene 
polymers disclosed in documents 1 and 2. 

Claims 16-27 

The subject matters of claims 16-27 do not appear to involve an inventive step in view of documents 1 and 2. 

A person skilled in the art often practices adding a nucleating agent to a propylene polymer, molding it and 
mixing it with another propylene resin. A person skilled in the art could have easily carried out these operations for 
the propylene polymers described in documents 1 and 2. 

Claims 29 and 30 

The subject matters of claims 29 and 30 appear to be novel and to involve an inventive step. 

The transition metal compound (A') used in the catalyst of claims 29 and 30 is a compound, in which a group 
containing a hetero-atom such as oxygen, halogen or silicon replaces at a cyclopentadienyl ring or indenyl ring. 
Documents 1 and 2 neither describe nor suggest the use of such a transition metal compound as a catalyst ingredient. 
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VI. Certain documents cited 



I. Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



Publication date 
(day/month/year) 



Filing date 

(day/montli/year) 



WO 99/67303 Al [EX] 29 December 1999 (29.12.1999) 25 June 1999 (25.06.1999) 



Priority date (valid claim) 
(day/m onth/year) 



25 June 1998 (25.06.1998) 



2. Non-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure 

(day/month/year) (day/month/year) 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/06943 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C08F 10/06, C08F 4/60, C08L 23/10 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED , 

Minimum documentation searched (classification system followed by classification symbols) 



Int. CI 7 C08F 4/60-4/70, C08F 10/00-10/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Toroku Jitsuyo Shinan Koho 1994-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAS ONLINE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim N . 


X 


JP, 10-259207, A (Idemitsu Kosan Co., Ltd.), 
29 September, 1998 (29.09.98), 
Claims; example 1 

& WO, 98/42757, Al & EP, 970974, Al 


1-9,12,13, 
16-24,28 


X 


EP, 818458, Al (IDEMITSU KOSAN COMPANY LIMITED), 
14 January, 1998 (14.01.98), 
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